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WE regret to be obliged to report the death of Mr. Frank Livesey, 
Chief Engineer of the South Metropolitan Gas Company, London, 
England, who passed away at his home in Reigate, the morning of the 
3d inst. Deceased, who was greatly beloved by his associates, was in 
his 55th year, 


[OFFICIAL NOTICE. | 


Twenty-second Annual Meeting, Western Gas Associa- 
tion. 
WESTERN Gas ASSOCIATION, OFFICE OF THE SECRETARY, } 
New ALBany, InD., May 10, 1899. § 
To the Members of the Western Gas Association : 

The twenty-second annual meeting of the Western Gas Association 
will be held in Milwaukee, Wis., June 14, 15 and 16, 1899. 

The meeting will be called to order by the President, Mr. George 
Treadway Thompson, at 9:30 a.m., Wednesday, June 14. 

Mr. E. G. Cowdery, Chairman of the Committee of Arrangements, 
reports that the Hotel Pfister has been selected as headquarters, and 
that the meetings will be held in its banquet room. 

Arrangements for the entertainment of the guests are not as yet 
wholly completed. Those that have been determined upon are as fol- 
lows : 

A reception to the gentlemen and ladies present will be given by Mr. 
Cowdery at his residence on Wednesday evening. 

A banquet, to be provided by the Association, in which the ladies will 
participate, will be held on Thursday evening in the main dining room 
of the Hotel Pfister. Several novel features will be introduced on this 
oceasion, which will, it is believed, add very materially to the enter- 
tainment of guests, and it is urged that members do not fail to provide 
themselves with tickets in advance. 

Tickets for banquet will be sold at $5 each, and will entitle the holder 
to all privileges of the excursion which will be provided for Friday. 

As it is necessary that arrangements for this banquet and excursion 
should be perfected at a very early date, it is requested that all those 
who expect to attend the meeting will purchase their tickets, or notify 
the Committee as ear!y as possible of the number of tickets they will 
require. 

The gas works, the E. P. Allis works, the breweries and other places 
of interest, all of which will be easily accessible by electric cars, will 
be open to the inspection of visitors during the week. A list of such 
places will be made up, with directions for finding same easily. 

Accommodations can be secured at the following first-class hotels, 
all within five minutes’ walk of the Pfister : 


Hotel. American Plan. European Plan. 
Pe EN oko cecee scat $3.00 to $5.00 $1.50 to $3.50 
Plankinton House....... 3.50 to 5.00 2.50 to 3.50 
Hotel Davidson.... ..... awed 2.50 to 3.50 
St. Charles Hotel........ 2.00 to 3.00 Sue 
OG ree sts 1.00 to 1.50 
pO ee ee weer 2.00 to 5.00 


The Executive Committee has arranged for the presentation of the 
following papers : : 

‘Causes Underlying the Formation of Naphthaline and their Pre- 
vention,” by Mr. Paul Doty, Grand Rapids, Mich. 

‘* Vitrified Clay Pipes Instead of Iron for Gas Mains,” by Mr. Irvin 
Butterworth, Columbus, O. 

‘ Furnishing Gas at Higher Pressure and without Leakage,” by Mr, 





F. H. Shelton, Philadelphia, Pa. 
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‘‘ A Foundation That Failed and the Lesson It Taught,” by Mr. B. 
E. Chollar, St. Louis, Mo. 

‘* Cyanides in the Gas and Waste Products at Columbus, O.,”’ by Mr. 
E. E. Eysenbach, Columbus, O. 

‘*Problems in New Business: Some History and Experiments,” by 
Mr. F. B. Wheeler, Binghamton, N. Y. 

‘* Wrinkle Department,” edited by Mr. E. H. Jenkins, Buffalo, N.Y. 

‘* Report of Committee on Isolated Generators for Bench Firing,” by 
Messrs. F. Bredel, Irvin Butterworth and W. E. Steinwedell, Com- 
mittee. 


The Western Passenger Association, from points in Eastern and 
Trans-Missouri territories, the Central Passenger Association, Trunk 
Line Association, Southeastern Passenger Association, the Wisconsin 
Central Lines, Chicago, Rock Island and Pacific Railway Company, 
the Chicago and Alton Road, have granted rates of one and one-third 
fare for the round trip, conditional on 100 certificates being presented 
to the Secretary for indorsement. The territory embraced by the above 
Associations includes all States east of the Mississippi River, except 
New England. The following States and Territories west of the Mis- 
sissippi River are in the territory covered by the railway associations 
granting reduction : North Dakota, South Dakota, Minnesota, Iowa, 
Missouri, Nebraska, Kansas, Oklahoma, Indian Territory, Colorado 
and Utah. 

All persons attending the meeting will purchase a first class ticket at 
starting point, paying full fare for same, obtaining from agent a certi- 
ficate stating that the person whose signature appears on same has pur- 
chased, at full tariff fare, one first class ticket to Milwaukee, which 
certificate, after it has been signed by the Secretary of the Association 
and a representative of the above Passenger Association, will entitle 
the purchaser to a one-third rate returning home. 

Apply to ticket agent at least 30 minutes before departure of train. 
All station agents do not have a supply of certificates, but they can be 
obtained by request, if notification is made in time. Persons outside 
the territory embraced by the Passenger Associations mentioned above 
should purchase a ticket to nearest point within one of said Association, 
and from there purchase a ticket to Milwaukee, obtaining a certificate 
which will, if properly endorsed in Milwaukee, entitle them to a one- 
third fare returning to place from which certificate was obtained, pro- 
vided it is endorsed by a representative of the Passenger Associations, 
who will be present at the meeting, and the undersigned. 

Those who live in Western Passenger Association territory should 
consult local agents several days in advance of purchasing ticket to 
Milwaukee, in order to reach an understanding with the different roads 
as to the junction point via which they will make rates applicable. 
Some local agents sell to junction points, where delegates can rebuy to 
destination. Certificates held by wives of the delegates attending the 
meeting will be honored in the same manner as those held by the dele- 
gates themselves. ; 

All queries sent the Secretary for the ‘‘ Question Box’ will be 
assigned to members for answers. 

Mr. E. G. Pratt, of Des Moines, Iowa, is Chairman of the Committee 
on Extension of Membership, from whom, as well as any of the local 
committeemen, blank applications for membership can be obtained. 

The Secretary will be pleased to answer any communication pertain- 
ing to the meeting, and will mail blank applications to any who desire 
to become members of the Association. JaMES W. DUNBAR, 
Secretary. 








BRIEFLY TOLD. 
siscediiallaaaiae 

SPECIAL CIRCULAR IN CONNECTION WITH THE MEETING OF THE WEsT- 
ERN Gas ASSOCIATION.—Mr, James W. Dunbar, Secretary of the West 
ern Gas Association, under date of the 15th inst., addressed the follow- 
ing special circular to the members, the propositions in which are well 
worth remembering, to the end that they may be speedily acted upon. 
The Secretary says: The problem of how to best provide entertainment 
for the members of our Association at its annual gatherings has more 
than once taxed the resources of the Entertainment Committee, and in 
consequence there has been a growing sentiment in favor of the Asso- 
ciation providing for its own entertainment. The meeting of the Amer- 
ican Association at Niagara Falls last October was so successful in this 
respect that the officers and committee in charge of the Western meet- 
ing, to be held in Milwaukee in June, have decided to let our Associa- 
tion also entertain itself, and hope each member will feel that he is 
equally interested with everyone else in making the social features of 
the meeting the most successful in the history of the Association. An 
elaborate banquet at the Hotel Pfister has been provided for Thursday 





evening, June 15th, for which tickets will be sold to members, their 
wives and friends, at $5 per plate, such ticket also including Friday's 
excursion and any other entertainment that may be provided. Every 
member can appreciate the difficulties necessarily connected with ar. 
ranging for the entertainment of an unknown number, and to reduce 
this feature to a minimum it is most urgently requested that members 
notify the committee promptly of the number of tickets they wil| 
require by filling out and mailing the addressed postal card inclosed 
herewith. The regular business arranged for the sessions of Wedurs. 
day and Thursday, and the excursion for Friday, will consume so much 
of the time usually devoted to the meetings that it is suggested that as 
many as can so arrange it will reach Milwaukee early on Tuesday t)ius 
giving ample time to visit the gas works and other places of interest 
about the city without detracting from the attendance at the meetings, 
It is urged that you give this your earliest attention. 





Notrs.—The horrible accident on the Reading Railroad, on the 13th 
inst., in which many lives were lost, appeals directly to the gas fra. 
ternity, in that the list of dead included Mr. John Slingluff, for many 
years Treasurer and Superintendent of the Norristown (Pa ) Gas Com. 
pany. He was born in Norristown, August 3, 1839, was taught in its 
public schools and graduated from Elwood Institute. His first busi- 
ness experience was connected with surveying and conveyancing, after 
which he engaged in banking, having secured a subordinate position 
in the Bank of Montgomery County. Serving it first as note clerk, he 
became its cashier in 1868, and its president in 1875, which position he 
held at the time of hisdeath. He was prominently identified with every 
sound business enterprise in his native county, and his practice and 
reputation were of a nature that gained and held for him the esteem of 
his fellow citizens. He is survived by a son and two daughters. 
We shall be pleased to forward any replies to ‘‘ A. M. B.,”’ received in 
answer to the following inquiry forwarded by him to us: ‘* Will you 
do me the favor of inquiring through the columns of the JouRNAL as 
to whether there is in operation any small steam plant using gas for 
fuel. We have under consideration the installation of a small steam 
plant in a cottage hospital, to be used for sterilizing and distilling pur- 
poses, where it is desirable to use gas for fuel, but we cannot find that the 
experiment of generating steam by gas has ever been tried in this section 
of the country. We prefer not to be known openly in the matter, butif 
you get any answers to the inquiry we shall be pleased to take the matter 
up direct with those who reply.”——The Economical Gas Apparatus 
Construction Company, of Toronto, Canada, and London, England, 
has been awarded a contract for the construction, on the gas works of 
the corporation of Leicester, England, of a two million plant. The 
plant is to consist of two sets (1,000,000 cubic feet capacity each) of the 
Economical Company’s well known universal type of water gas machine. 
The contract also calls for scrubbers, condensers, engines, blowers, ex- 
hausters, etc., everything to be in duplicate-——The Washington 
Evening Times of the 16th inst. said that ‘‘ The deal for the sale of the 
Washington Gas Light Company has been declared off officially, and 
the stockholders who have deposited their stock may now withdraw it 
as soon as they see fit. It is announced that the number of shares de- 
sired by the intending purchasers has not been deposited within many 
thousand shares, and that the committee has withdrawn from the deal 
in the belief that there is no possibility of carrying it through in the 
face of the great opposition that has developed.” ——-It is said that the 
gas, electric light and street railway plantsof Oshkosh, Wis., have been 
sold to New York capitalists. A controlling interest in the properties 
was owned by Messrs. Ketcham, Tillotson & Ohl, of Toledo, Ohio.— 
The reconstruction of the generating system of the Louisville (Ky.) 
Gas Company will be undertaken this summer.——The Easton (Pa ) 
Gas Company has rented the old Post Office building on Center Square, 
and will there fit up office quarters and arrange a show room for the 
display of burners, ranges, etc.——The terms under which a franchise 
for the construction and operation of a gas works in Nelson, British 
Columbia, are still being considered by the authorities. The oppositien 
to the scheme seems to have for its basis the fact that an electric light- 
ing plant is operated there on municipal account.——At the annual 
meeting of the shareholders in the Port Huron (Mich.) Gas Company 
the following executive management was chosen : Directors, Jas. 1. 
Lynn, A. D. Bennett, Isaac C. Baxter, Eugene T. Lynch, Jerome 
Croul, Jas. Goulden and W. L. Jenks ; President, Jas. T. Lynn ; Vice- 
President, A. D. Bennett ; Secretary and Treasurer, Isaac OC. Baxter. 
——Mr. A. R. Flower has been elected a Director in the Peoples (as 
Light and Coke Company, of Chicago, vice the late Roswell P. Flower. 
——The Board of Aldermen of Rutland, Vt., has virtually declined 9 
charter an opposition gas company for that city. 
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(Written for the JouRNAL.] 


Large Gasholders in England.—No. I. 


— SS 
By Mr. Norton H. Humpurys, C.E., F.C.S. 


The development of the gasholder presents many remarkable features, 
and much might be written on the various getails that have attended 
the steady and continued growth of this important appendage to the gas 
works. Seventy years agoa ‘‘large” gasholder would be about 30 
feet diameter by 12 feet high. In 1850 the term would indicate some- 
thing about 150 feet diameter ; but, at present, the first order of gas 
holders, in point of magnitude, ranges from somewhere about 230 feet 
diameter and 150 feet high. In this sense I use the term ‘‘ large gas 
holders,” and propose to direct attention to examples of apparatus that 
conform to such dimensions. The arrangements as to the extent of the 
storage plant are amongst the most difficult matters that beset the path 
of the gas manager. Very often he is convinced as to the absolute 
necessity of more accommodation, but his directors are not. Gentle- 
men who would cheerfully agree to any number of new retorts will 
‘kick ” when asked to increase the storage capacity. The gasholder, 
to their idea, is certainly not more ornamental than useful, butas much 
of one as it is of the other, and they cannot for the life of them see why 
they should be asked to spend an amount equal to 10, 15 or even 20 per 
cent. of the total invested capital on a thing of no earning capacity. A 
retort makes gas, a purifier purifies it and a meter makes up the bill ; 
but what can be said for the holder? And so, many a manager drags 
on from year to year scarcely knowing a happy moment from the first 
of October to the first of April, and is told by his directors that he has 
got through all right in the past, and why should he not in the future. 
Happy is the gas manager who can get a new holder when he wants it 
Fortunately there are none of these worries connected with the act of 
sitting down for an hour’s gossip on this interesting subject with my 
friends in the United States. 

In the early days of gasholders they were viewed as something more 
dangerous than a gunpowder magazine. One of the favorite after din- 
ner stories of a well known gas engineer of that date had to do with a 
gunpowder factory man who refused to walk across the top of a gas- 
holder. Nervous people went round the next street rather than pass 
close by, and no one who was not well insured would ascend to the top 
of a holder by means of a ladder to take a walk round. A government 
order recommended that gasholders should be enclosed within strong 
walls, and the general notion was that the effect of introducing a 
lighted match, as might be done by dropping one through the blow-off 
cock on the top, would be a grand and terrible display of fireworks. 
People supposed that if a mixture of gas diluted with 10 parts of air 
was explosive, the real article would be 10 times more dangerous. 
Familiarity having disposed of these errors, the growth of the gasholder 
began, and proceeded steadily if slowly until it reached the very re- 
spectable diameter of about 150 feet. The gasholder increased more 
rapidly in width than in height. The first attempts at telescoping were 
attended with several difficulties, and the process fell into bad repute, 
many gas engineers refusing to consider a two-lift on any terms. Then 
the demand for gas outstripped the capabilities of a single holder and 
groups of four or more holders were put down. Such “ batteries” 
may be seen in London and other large towns, and illustrations show- 
ing groups of gasholders are familiar objects in old-fashioned scientific 
books and encyclopedias. But the gasholder battery soon became a 
thing of the past. The demand for gas increased, but the capacity of 
holders increased more rapidly, and for many years past the’single 
holder has once more resumed its position and appears likely to hold 
the same. Of course I do not mean to say that in designing a new 
works only one holder is provided. There should for obvious reasons 
be two, at least. But the point is that a modern engineer, when pro- 
viding for extensions of storage, no longer puts down a battery, but 
prefers to build one holder of the desired capacity. 

The storage capability is, according to Cocker, governed by the max- 
imum demand during the 24 hours, and should not be less than that 
quantity. But in practice a large number of considerations come in, 
and settle the question apart from any rule. If the capital account is 
excessive, or if materials and labor are costly, the storage department 
is the first to be pinched. Mr. R. H. Jones, in a paper read before the 
British Association of Gas Managers, in 1873, gave some interesting in- 
formation on this point. In 53 gas works, having a maximum daily 
consumption of less than 100,000 cubic feet, the storage capacity ranged 
from 87 to 169 per cent., 22 having 100 per cent. or over, and 8 only 
being over 125 per cent. In 42 gas works, maximum daily consump- 
tion 100,000 to 350,000 cubic feet, the capacity ranged from 52 to 200 per 









cent.; 13 being over 125 per cent. In 26 works, maximum daily con- 
sumption 250,000 to 500,000 cubic feet, the storage varied from 32 to 159 
per cent., 8 being over the 100; and in 15 large works, 500,000 to 
1,000,000 cubic feet, the range was 46 to 141 per cent. Works doing 
over a million per day, 17 in number, showed 60 to 135 per cent. The 
most remarkable feature about these figures is their very wide range. 
There is also the fact that in each group several fall below 66 per cent. 
of storage. The average of the whole is something under 90 per cent. 
These figures were prepared at a time when coal was dear and exten- 
sions had consequently been staved off. Many of the works at the 
lower end of the table had extensions in contemplation. Since 1873 
several new conditions have come in. The demand for gas fires tends 
to increase the variation in demand during the winter. Gas managers 
have to contemplate not only fog, but frost. Gasholders are also 
cheaper than they were in 1873. So we may take it that in ordinary 
working the storage capacity is something over 100 per cent., and in 
our largest towns, where the effect of fogs is most marked, it ranges up 
to 200 per cent. But, in any case, local circumstances are the govern- 
ing factor, rather than any arbitrary rule. 

Will the demand for gas again overtake the capabilities of a single 
holder, and so bring back, if not the days of the gasholder battery, the 
use of couplets or twins? In other words, is there a limit to holder 
capacity, or a point where it is cheaper to build two than to build one? 
Such a limit is not in sight. The criterion is the cost per 1,000 cubic 
feet capacity; and, viewed in this light, the larger the vessel the cheaper 
its cost. The largest gasholder in the world, that at East Greenwich, 
cost £5 per 1,000 cubic feet capacity, and at that figure probably heads 
the list by a long way. Although the capacity increases geometrically 
with the diameter, as the height and diameter increase so must the 
strength of the tank walls, the guide framing, the curbs and members 
of the external framing, etc. As size increases, so does the risk of 
failure. A weak place is more likely to exist in a wall 800 feet long 
than in one 400 feet long, and in a height of 50 feet than in a height of 
25 feet. There is more risk of a faulty plate or sheet being found 
amongst 2,000 tons of iron, than in 1,000 tons. As the diameter in- 
creases or opens out, the tank walls, framing, and curb tend to ap- 
proach the straight line, and loose much of the rigidity due to the form 
of the arch. An arch 300 feet in diameter must be much more than 
three times as stiff as one 100 feet in, diameter. So the strength must - 
be increased in more than direct proportion, and one may be surprised 
at the economy secured by building a large holder. The explanation 
of the matter is that every increase of diameter over 200 feet scores 
heavily. A holder 200 feet in diameter and 150 feet high, will hold 
about 4% million cubic feet of gas. Increases the diameter only 10 feet, 
and we get another million. Make it 250 feet diameter, and add 30 feet 
to the height and we have nearly 9,009,000 capacity, while a holder 300 
feet in diameter by 200 feet high, gives us 14,000,000. Therefore, so 
long as iron and other materials do not increase substantially in price, 
there is no reason to suppose that the zenith of gasholder capacity has 
yet been attained. 

As the sizes of the apparatus increase, so do the strains, both 
static and dynamic. A gasholder tank is subject to the static strain 
represented by the weight of water confined in it. Various rules have 
been propounded and find general acceptance, but I have not heard 
that they have been verified by actual experiment. The perpendicular 
strain as represented by the weight of water is simple enough, but the 
horizontal or bursting strain is not so easily got at, and probably in- 
creases in a ratio much greater than that of direct proportion to the 
diameter. The variable strains, such as those due to changes of tem- 
perature and to the action of wind, tne latter especially, also increase 
according to the size and the height of the holder. A masonry tank 
may carry sufficient dead weight to resist these strains, but a cast iron 
or steel tank is not only composed of material more affected by changes 
of temperature but also high in proportion to its strength. These may 
come under very uncertain conditions if exposed to variations of tem- 
perature or to violent chopping wind. A tank standing some feet out 
of ground may have a cold north wind blowing on one side, and a 
warm winter sun blazing on the other. Sheet iron and steel are to 
some extent flexible, and if these variable strains have once caused 
even a slight distortion, a new set of strains may come into operation 
at the distorted part. Some tanks are self-sustaining and would stand 
sound if stripped to the base, but in others, some support is expected 
from the backing, and if“this shrunk away or was removed a fracture 
would ensue. Iron tanks are usually independent of the backing, but 
brick and masonry tanks, if puddled, are not so. 

A gasholder tank may fail from external causes, from inherent 
weakness, or by reason of the variable strains above mentioned. If a 
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considerable area of ground beneath the base caves in by reason of per- 
colation of water or landslip distortion and fracture must follow as a 
matter of course. Inherent weakness may be due to faulty design, to 
unsuspected flaws in the material, to the corrosive action of air or 
water, or to want of rigidity under the variable strains due to tempera- 
ture or wind. Recent accidents with gasholder tanks, both in England 
and America, seem to point to the following conclusions : (1) That the 
guide framing, whether of the usual character or of the new column- 
less kind, should not hang or drag on the sides of the tank, but should 
be supported directly from the base ; (2), that the abutments or piers, 
when carried up from the bottom, are a great support, having the same 
effect as footings in a wall in spreading the weight, and, therefore, 
should not be omitted if the foundation soil is at all weak or unstable ; 
(3), that the top of the tank, though subject to but little static strain, 
has todeal with the dynamic and variable strains, and, therefore, should 
be much more rigid and stiff than is indicated by the water sustaining 
power alone. This applies to metal tanks, as masonry must conform 
to this condition, its cohesive power being much less in proportion to 
its weight. The bottom edge of the side plates not only receives sup- 
port from the backing, but is anchored to the bottom foundation. The 
top plates receive no assistance of this nature, and, therefore, should be 
provided with a strong rim, or well, the upper side of which may form 


a foot-walk. 
(To be Continued. ] 








Some Special Features in the Connecting Mains of a 
Provincial Gas Company’s Stations. 
[A paper read before the North of England Gas Managers’ Association, 
by Mr. W. D. Gis, of Newcastle } 


The district which the Newcastle-upon-Tyneand Gateshead Gas Com- 
pany supply with gas under their parliamentary powers measures about 
92 square miles, of which 37 are north of the Tyne, and include New- 
castle ; the remainder, about 55 square miles, being south of the Tyne, 
and including Gateshead. The two worksof the Company (see Figure 1) 
are situated on the banks of the Tyne, on opposite sides of the river, 
and opposite each other, and on the west side of the principal area of 
consumption. The Newcastle works, with a productive capacity of 54 
million cubic feet per 24 hours, partly supply the North of Tyne dis- 
trict ; the Gateshead works, with a productive capacity of 8} million, 
help to supply the North of Tyne district, and supply the whole of the 
South of Tyne district as well. 

No room for extension exists at the Newcastle works, and in from 
one to two years from now the Gateshead works will be similarly situ- 
ated. It has therefore been found necessary to provide a third site for 
a works ; and for this purpose 68} acres of land have been purchased 
at the extreme east end of the North of Tyne district, and the erection 
of new works will be commenced there immediately. The position was 
chosen in consideration of the fact that Newcastle is extending most to- 
wards the east ; and it was therefore desirable to improve the present 
distribution system as far as possible by introducing a new supply of 
gas into what are at present the extremities of the supply mains, and so 
feed the principal area of consumption from both ends. In pursuance 
of the same object, the future storage required for the extending Gates- 
head works is being provided for on the new site, by the erection there 
of a gasholder of 5} million cubic feet capacity, which will be filled 
from the Gateshead works by suitable forcing machinery through the 
medium of a special high pressure main. 

For many years the two old works have been indirectly connected 
with one another. But in making arrangements for the inclusion of 
the new works, it was considered desirable to not only connect up the 
new works, but to improve the connection between the old, and at the 
same time to concentrate the principal governors and valves north of 
the Tyne in one house, for more complete control and supervision. 
This new governor house is near the Newcastle works, and is therefore 
also on the west side of the principal area of consumption. When the 
new works commence to supply, the gas will be put into the distribut- 
ing mains at the east side of the district as well, through suitable gov- 
ernors situated at or near the new works. 

The purpose of the present paper is to note some special features in 
the connecting mains of the stations ; and those stations, after the ex- 
planations already given, may be named as the Newcastle works, the 
Gateshead works, the new works, and the North of Tyne governor 
house. The absence of the South of Tyne governor house is explained 
by the fact that the governing arrangements for this district are at 
present mostly controlled from the Gateshead works. The connecting 





mains are as follows : To North of Tyne governor house there are two 
mains 27 inches in diameter from the Gateshead works, one main 3 
inches in diameter from the Newcastle works, and one main 24 inches 
in diameter from the new works. 

One of the mains from the Gateshead works is a high pressure one: 
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for it all or any of the other supply mains can receive a high pressure 
from it. By other cross connections the three works are linked up 
without passing through the governor house. High pressure gas can 
also be supplied direct from the Gateshead works to either of the others. 
The two mains from the Gateshead works to the governor house have 
each a length of 2,380 yards. Most of the low pressure main has been 
in existence for some time; and the proper completion of it presents no 
uncommon features—the difficulties-experienced in keeping clear of 
drains and sewers, and of water, gas, telephone and telegraph pipes 
being unfortunately the common experience in busy streets. 

The high pressure main, except a smell part on the bridge across the 
Tyne, has just been laid. Gas is forced into this at the Gateshead 
works by twin gas engines and exhausters, arranged to work singly or 
together. The gas engines are each 25 nominal horse power, or 51 
brake horse power. They are each fitted with two flywheels, and have 
a patent starter common to both arranged below the upper floor. To 
insure easy starting, and also to more properly drive the exhausters at 
the required speed, the power is transmitted from the engines to the 
exhausters through overhead countershafts, fitted with fast-and-loose 
pulleys. The exhausters are each capable of forcing 300,000 cubic feet 
of gas per hour against a pressure of 24 inches, when running at 55 
revolutions per minute. A seriesof overhead girders carry the counter- 
shafts, and also the necessary water tank for circulating water. The 
house and machinery stand on some filled-in ground. It was therefore 
necessary to make the foundations for these of a solid slab of concrete 
47 feet by 434 feet by 24 inches thick ; and from this the walls of the 
house and special blocks for the machinery are carried solidly up to the 
required heights. The concrete floor is about 6 feet below the ground 
level ; while the working floor is about 1} feet above. In the cellars 
thus formed between the floors are contained all the necessary pipe con- 
nections, patent starter and meter. This latter has a dial on top which 
can be read by removing a small door in the upper floor. 

When one engine only is supplying gas at moderately high pressure 
to the governor house, it is necessary to insure against a complete stop- 
page of supply. This has been done by inserting a balanced flap-valve 
connection between the inlet and outlet mains of the exhausters. The 
crank and balance weight just keep the faced flap on its seat when both 
sides of the valve have an equal gas pressure. When the machinery 
is running, the flap will be held still more firmly closed by the pressure 
on the outlet side and the vacuum on the inlet side. But if the 
machinery were to stop through accident, the pressure on the outlet 
side of the valve would quickly fall below the holder pressure ; and 
this latter, acting on the inlet side, would force the flap open, and so 
maintain in the pipe a pressure little (if at all) inferior to the holder 
pressure. 

When both engines are supplying gas at high pressure to either the 
Newcastle works holders about 14 miles away, or to the new works 
holders about 4 miles away, it may be convenient (even in these days of 
telephones and telegraphs) to stop the engines from whichever of the 
works is being supplied. For this purpose, a special automatic cut-off 
valve has been designed. (It is shown in detail in Fig. 2.) The gas 
supply to the engines goes through it, entering at the bottom of a small 
valve chamber. The supply can be cut off there by a central] dropping 
valve. This valve is carried by a vertical spindle, which runs through 
the top of the chamber and is connected on toa cross straight lever, the 
latter being balanced so that the valve just closes when the lever is free 
todrop. On the top of the valve chamber, but not connected with it, 
is another gas chamber, the upper portion of which is formed of a 
pliable diaphragm. This diaphragm is connected by a short rod~on its 
outer side to one end of a more or less right-angled lever, the other end 
of which engages with, and holds up, the cross lever supporting the gas 
valve. The diaphragmed chamber is connected to the outlet side of the 
exhausters, 

The method of working is as follows: When the engines are run- 
ning, the gas valve and cross levers are held up by the right angled 
lever as long as the-gas pressure on the diaphragm does not exceed a 
certain amount, as adjusted by balance weights placed on top of it. 
But if any of the works being supplied find it necessary to close or 
partly close a valve on the high-pressure main, a revolution or two of 
the exhausters will increase the pressure in this; and the increased 
pressure, acting on the weighted diaphragm, will lift it, and so release 
the cross lever, which, dropping, will cut the gas off from the gas en- 
gines, and so stop the machinery. Some such arrangement as this is 
necessary, as the attendant who takes charge of this machinery will 
also have charge of the gasholder yard, and may be outside when the 
telephone rings; or, as it happens sometimes, the telephone may be out 
of order, 


Gas is drawn by the exhausters from adjacent holders, and though 
the attendant will always be in more or less close proximity, it is pro- 
posed to avoid any risk of damage by fitting the holders with electric 
connections, which will give warning when they still have a certain 
amount of gas to discharge. To prevent too great trust being put on 





41% 

Y 

Myo dmmye 

SS i <——i Tau SSS 


Yj 






i —— 
| 
NY 
N 


Vere 
WMD 


gmnnnentl Z 


SS 


Ss 


MMI UILAB LULU ULM LIIYY HHL 
ss 





Fig. 2. 


these electric connections, it is also proposed to fit tell-tales to show 
when connections are made, and to rule it a misdemeanor for the at- 
tendant to allow the holders down so far as to make possible these con- 
nections and consequent warnings. 

The house which contains the machinery measures 39 feet by 354 
feet by 35 feet high inside, and has windows on the four sides—12 in all 
—each 9 feet 9 inches by 3 feet 2inches. The house is thus very well 
and evenly lit, as should be all houses containing machinery. The up- 
per part of the windows are filled in with obscured colored glass, to 
hide the interior overhead girders from outside view. 

Immediately after the main leaves the exhauster house it has to cross 
a three-lined railway. The only bridge over this is already crowded 
with mains ; and the hanging of a new main outside the parapet was 
not feasible. It wastherefore resolved to carry the main over the rail- 
way by a new route; and a pipe bridge was designed and erected. 
(See Fig. 3.) A tunnel was first of all thought of; but anticipated 
difficulties with water and foundation caused the ultimate adoption of 
the overhead system. The connections to and from the bridge are 30- 
inch, as is also the steel overhead main between the cast iron columns 
of the bridge itself. The columnsare built up of square box castings 
with internal flanges ; the bottom castings having broad bracketed ex- 
ternal flanges to connect with the foundations. The take off mains on 
each side are placed so that they enter adjacent ground with proper 
cover over them ; the columns themselves being carried down further 
than those to allow their bottom parts to be used as siphons. Thehead 
of each column supports one end of a steel box girder, and has also a 
cast iron expansion jom#t bolted to it. The 30-inch connecting steel 
main itself runs between these joints and is supported by the box 
girder. As this girder simply rests upon columns, and is not bolted to 
them, and as the overhead steel main is not bolted to anything, but is 





simply inserted into the stuffing boxes of the expansion joints, it is clear 
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that considerable expansion or contraction can take place without the 
columns becoming unduly strained. In the same way, the position of 
the two columns, through vibration or subsidence, can alter very con- 
siderably without causing serious damage to the structure and probable 
interruption in the flow of gas. There is 354 feet clear breadth between 
the columns, and 16 feet clear headroom between the rails and the low- 
est part of the girder. 

The main then runs for about 1,210 yards through ordinary streets, 
and at present stops in the south roadway approach to the Redheugh 
bridge across the Tyne. A new bridge of different design is at present 
being substituted for the existing one. This latter, as a part of its 
structure, contains gas mains, one of which has carried in the past, and 
is still carrying, the gas supply from the Gateshead works to the North 
of Tyne district. The new bridge is to carry the necessary low pres- 
sure main for this purpose, as well as the high pressure main now 
described. 

To prevent any undue interference with the gas supply, a clause is 
inserted in the Redheugh Bridge Bill (1896) ensuring that during all 
the operations connected with the removal of the old bridge and the 
erection of the new one on the same site, the gas supply over the river 
shall not be interrupted for more than three days of 24 hours each, with 
a clear interval of at least three weeks between every such day ; and 
that clear notice of two weeks must be served in writing by the Bridge 
Company stating the day on which, and the hour at which, the Com 
pany require the gas to be shut off. These conditions obviously in- 
crease the difficulties of the Engineers of the Bridge Company (Messrs. 
Sandeman and Moncrieff, MM. Inst. C.E., of Newcastle) ; but their 
arrangements and designs are such as to fully and skilfully meet the 
intricacies of the case. 

The old bridge consists of two main lattice girders, supported by two 
approach buttresses and three river piers. The upper members of the 
girders are formed of 27-inch diameter riveted steel tubes, which are 
the only mains available for passing gas through. Unfortunately, the 
constant experience has been that the gas passes through in more ways 
than one; and from the extent of the vibration, due to traffic and 
storms, this could not be permanently remedied. The new bridge, when 
finished, will consist of a series of pairs of strong rigid girders running 
between the same number of supports; the river piers being entirely 
reconstructed with deeper and more substantial foundations. The gas 
mains will be simply carried on projecting ends of cross girders, and 
will be made of 12-feet lengths of 27-inch diameter welded steel tubes, 
with solid flanged ends. Four cast iron expansion joints will be in- 
serted in suitable positions on each length of main. 

After leaving the bridge, the high pressure main runs through streets 
for some 780 yards, to the new governor house. This, a building 54 
feet by 39 feet by 28} feet high inside, has a sunk concrete floor on 
which are arranged distributing box, valves, governor foundations, 
siphons and mains. 

There are three inlet supply mains to the distributing box—two, each 
27 inches diameter, from the Gateshead works (one of which can also 
supply from the new works) ; and one, 30 inches in diameter, from the 
Newcastle works. The distributing box is 5 feet by 5 feet cross section, 








and 54 feet long inside, with a depression at one end to form a siphon 





ana eee 
UT 






































box. Itis built up of cast iron plates 1 inch thick, and weighs 37 tons. 
Baffle plates are placed in the box opposite the inlets, to prevent a rush 
of gas across to the outlets to the governors. There are eight governors 
(12-inch to 24-inch), and each is provided with a bye-pass. 

On account of the rapidly rising street level outside, the outlet mains 
from the house had to be at varying levels ; and this is arranged for by 
running the outlets from the governors across the floor of the house to 
special siphons, the outlets from which are made at various levels to 
suit the street levels. From the end of the box a special main, 18 inches 
in diameter, is taken for part of the gas supply to Messrs. Armstrong, 
Whitworth and Co., Limited. This firm, who are exceptionally large 
consumers, get part of their supply at from 4 to 6 inches pressure, to 
suit their special requirements. All flanges on connections in the 
house are bracketed and faced, and have bored holes, with turned and 
faced bolts and nuts. The working floor of the house is carried upon 
a series of steel beams and tees, and is constructed of steel buckled 
plates, cement and ornamental tiles. It is placed at such a height as 
gives 6} feet headroom to the lower chamber. 

The ventilation of the lower chamber is arranged for in the follow- 
ing way: The outside face of one wall of the house is kept 12 inches 
clear of the gable of the adjacent property. From the bottom of the 
open air space thus provided, six 9-inch by 44-inch inlet ventilator 
pipes are run through the wall to the lower chamber ; and on the op- 
posite side of the house six similar 9 inch by 4}-inch outlet pipes are 
inserted, which run up the center of the walls and find vent some 20 
feet higher than the inlets on the opposite side. This difference in 
height is sufficient to induce a draught across the chamber. The 
method was adopted in preference to having any ventilator openings 
next to the street, at or near the ground level ; and to still further pre- 
vent risk from explosion, the cross walls of the house are carried across 
the ends of the before-mentioned 12-inch space to isolate it from the 
streets. The interior ends of the ventilator pipes are also provided 
with special hoods, to prevent burning soot, etc., entering from neigh- 
boring chimneys. It is further proposed to carry a high pressure air 
pipe from the Newcastle works to the lower chamber, for use in blow- 
ing air when required. All these are precautionary measures only, as 
gas has been in the house for six months now, and no trace of escape 
can be detected. 

On the upper floor of the house are placed a series of manholes and 
lids for access to the lower floor. These are also fitted above mandoors 
in the distributing box. The valve standards for the delivery mains are 
in line near the large doorway; and further over on the floor come 
lines of valve standards for the inlets to the governors, the governors 
themselves, and valve standards for the outlets from the governors and 
for bye-passes. All the valve standards have indicators, to show clearly 
the position of the valves to which they are attached. A cabinet con- 
taining pressure registers occupies the center of the floor ; and to each 
side of this is placed a powerful gas stove. On the opposite wall from 
the large doorway is placed a cabinet containing pressure gauges. !n 
one corner an ornamental wood partition, 11 feet high, divides off the 
attendants’ retiring room ; while a similar partition in the adjacent cor- 
ner forms a vestibule round the door, and also shelters the press for stores. 

In the governor house proper, and on the side of this vestibule par- 
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tition, is fixed an arrangement of siphon pumps. There are ten places 
to be occasionally pumped, though little water will be made. Instead 
of having either removable pumps or stand pumps, a special design 
was got out by which one fixed pump can do all the work of the place ; 
while a second pump can be brought into use if required. The two 
pumps are attached to a polished mahogany board, and are about 6 feet 
apart. The two suctions are connected together, as are the deliveries. 
Cocks are placed near each pump on both pipes. From each siphon a 
pipe is connected on to the main suction pipe, between pump cocks ; 
and each of the pipes is provided with a substantial and carefully fitted 
cock near this connection. By opening the proper inlet and outlet 
pump cocks, either pump can be used and worked on to whatever 
siphon pipe has its cock open. The water is pumped intoa 3 inch main, 
and run down to the Newcastle works. An observation chamber is 
provided on the delivery pipe from the pumps, by which the attendant 
can see when gas is being drawn instead of water. The installation is 
finished complete (unless pump handles) in burnished brass and copper. 
The governor house and contained apparatus can be bye passed, and 
gas passed directly, in case of emergency, from the works supply mains 
to the distributing mains. 

The 30-inch connecting main, 320 yards tong, from the Newcastle 
works to the governor house, calls for no special comment. The 24-inch 
connecting main, 7,160 yards long, from the new works to the gover- 
nor house, is not yet completed ; but the first 4,200 yards of it is now 
in operation, and is temporarily supplying a district which will ulti- 
mately be served from the new works. 

To illustrate the difficulties met with when laying large mains in 
streets, a short description may be interesting of the track taken by a 
part of this main. Imagine a small hill ridge with a valley on each 
side, the whole covered with streets and buildings. Along the top of 
this ridge runs an old street full of sewers and large pipes. Another 
street from the center of the town approaches this hill ridge at right 
angles, crosses the street on top, and, not quite opposite, but nearly so, 
continues in two streets across the opposite valley. One of thesestreets 
falls with the natural level of the hill slope, and joins the street in the 
valley running parallel to the street on the ridge. The other, the main 
road, running from the ridge across the valley on a series of arches, 
crosses the valley road, and has a connection with it by a series of 
steps. The 24-inch connecting main coming up from the center of the 
town had to be carried across the ridge road at a depth of 10 feet, to 
clear sewers, etc.; and as the arched road opposite had no cover for 
such a large pipe, and as it was not possible to hang the pipe anywhere 
on the sides, the main had to be taken down the road into the valley 
and carried up below steps into the main road beyond the arches. Nor 
was this all, for the local water company also required a large main 
carried under the same steps at the same time ; and very careful work 
was necessary, and a large amount of concrete was used, to insure 
safety to the gas pipe, and to avoid unnecessary damage to corporation 
property. 

Near the new works, the Ouseburn Valley had to be crossed. What 
is known as the New Glasshouse Bridge carries the road across this ; 
but, as usual in most bridges, no cover could be got in the roadway for 
a 24-inch pipe. Various proposals were made—to divert the main down 
side streets, and carry a small special bridge at a low level over the 
stream ; to take the main by the same route, but tunnel below the 
stream ; to hang the main on the side of the bridge ; to carry it along- 
side on piers ; to run it through brickwork below the springing of the 
arches ; to remove a parapet and put a hollow iron one on, through 
which gas could be passed, etc. Permission was ultimately obtained 
for us to remove an existing 8-inch gas pipe from the footpath into the 
carriage way of the existing bridge, and to alter the position of a 
9 inch drain—thus leaving a considerable breadth free below the foot- 
path on one side. A special steel main was then constructed, nearly 
rectangular in shape, 40} inches broad, one side 194 inches high, the 
other 18 inches outside measurements. The main is built in 12-foot 
lengths of $-inch steel; the ends being made of internal 23-inch by 23-inch 
by $-inch forged angle frames riveted to the sides and then faced. Man- 
holes and doors are fitted near each end of each piece, so that the inter- 
nal jointing bolts can be manipulated. When clear of the bridge ma- 
sonry, special steel dropping end pieces complete the special pipe. The 
end-pieces are carried down sufficiently to form siphons ; the ordinary 
24-inch cast mains taking off into the roadway at the proper depth some 
distance above the siphon bottoms. The special main is laid with one 
side about 2 inches clear of the parapet, on a prepared surface of tar 
and breeze spread on masonry. A brick wall is run along about 2 
inches clear of the other side ; and in these 2-inch spaces at each side of 
the main the tar and breeze are also run solid. This is also spread on 








top. Yorkshire landings are run in one piece from parapet to curb, to 
form the pavement ; their own weight and the weight of the traffic be- 
ing taken by the stringing course of the bridge and by the brick wall. 
The special main is provided with a 10-inch bye-pass and necessary 
valves. The 10-inch main and also the 8-inch main removed out of the 
footpath are placed in the roadway, the want of proper cover being 
made up by casing both pipes in a block of concrete the entire length 
of the bridge. 

(Mr. Gibb’s paper was illustrated by a series of 14 diagrams most 
admirably finished, in point of proportion and detail. The draughts- 
manship was of such a high order that the London Journal has 
pleasure in acknowledging its merit, and gives the acknowledgment 
all the more readily on being informed by Mr. Gibb that some of the 
most highly finished of the series were the work of a second year’s 
apprentice who is only 17 years of age.] 








Incandescent Mantles. 


[A lecture delivered by Pror. Vivian B. Lewes, at the Ninth Annual 
Meeting of the English Institution of Gas Engineers. ] 





Mr. President : Gentlemen, there is nothing more wearying to the 
practical man than to listen to the preachings of the scientist who 
imagines that the thoughts born within the four walls of his study are 
superior to the hard-earned experience of years of labor, and nothing is 
further from my intention than to impose this suffering upon you. 
There are, however, sides to many questions which can be made clear ; 
details, the explanation of which can help, and innovations, the des- 
cription of which will interest those employed in actual every day 
work, and it is in this way that lectures can be made most valuable, 
whilst the more practical working experiences find their most fitting 
record in the discussion which every lecturer hopes to excite. 

It was long before the incandescent mantle came to the help of the 
gas engineer in his fight against the threatened encroachment of the 
electric light, that the name of Auer von Welsbach became known to 
the scientific world as one of the most promising students in the domain 
of the rare earths that the world-famous laboratories of Heidelberg and 
Vienna had produced. Boiling a solution of some of these rare oxides, 
and using a ragged sheet of asbestos card to shield the beaker contain- 
ing the solution of the salts from the fierce flame of the Bunsen burner, 
he noticed that a small quantity of liquid having boiled over and hav- 
ing evaporated on the projecting fibersat the edge of the card, endowed 
them with the power of becoming brilliantly incandescent under the 
exciting heat of the non-luminous flame. Seizing the clue so obtained, 
Welsbach set himself to solve the problem of how to utilize the mani- 
festly high light emissivity of these bodies as a practical aid to artificial 
illumination, and the result of that quest has been to place the gas in- 
dustry well beyond the reach of electrical competition for many years 
to come, and to ensure fame and more substantial reward to the keen 
worker whose practical appreciation of the importance of his discovery 
and determination during an uphill fight of some ten years, has prac- 
tically resulted in one of the most phenomenal successes of modern 
times. 

The term ‘‘rare earths” is one of those anomalies which mar the 
vaunted precision of science, as, although it might justly be applied to 
the oxides of many metals, it was in 1885 used to designate a small band 
of metallic oxides which occur in certain rare minerals of which cerite 
and gadolinite may be taken as types. The term ‘“‘ earth” was applied 
to such bodies as the oxide of chromium Cr,O, and alumina AI,O,, 
whilst the ‘‘alkaline earths” were the calcium and magnesium 
groups. 

The rare earths were generally considered to be : 
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together with some others even scarcer, and these are divided into two 


roups. 
g P Ytterite Earths. 


Yttrium oxide 
Erbium oxide 


Cerite Earths. 

CON GN ko iid i'n 0 ck eeicede'ds 

Lanthanum oxide................ 

Didymium gxide................. 
which are easily divided from each other by the action of an excess of 
potassic sulphate, the cerite earths forming ‘“‘ alums,” which are insol- 
uble in potassic sulphate, and so separate out, whilst the ytterite earths 
remain in solution. 
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These rare earths are all bases, but there are other metallic oxides 
equally rare, which play an important part in ‘mantle making, but 
cannot be classified with them. Thoria Tho, and zirconia Zro, are not 
earths, and in some combinations show rather an acidulous than a 
basic tendency. These two metals, thorium and zirconium, are classed 
with titanium, silicon, etc. 

It was with the study of these oxides that Welsbach was most concerned 
at the period when his early attempts began to assume tangible shape, 
and having discovered the possibility of making a mantle to fit the shape 
of anon-luminous Bunsen flame, by soaking a cotton fabric in a solution 
of salts of the rare earths, and then burning out the organic matter in 
such a way as to leave a ghost of the departed threads built up of the 
oxides of the metals used, thin enough to be excited to luminosity by 
the heat of the flame, and yet resistant enough to retain its shape under 
the temperature to which it was submitted, he took out his celebrated 
patent of 1885, which has proved an efficient first line of defence against 
those who, left without the charmed circle, yet have hungered for the 
baked meats within. 

In the 1885 patent Welsbach protects the idea of making a mantle by 
saturating the cotton fabric and then burning off, using mixtures of 
the salts, which he gives as: 

60 per cent. zirconia or oxide of zirconium. 
20 ™ oxide of lanthanum. 
20 * oxide of yttrium, 


The oxide of yttrium may be dispensed with, the composition being 


then : 
50 per cent. zirconia. 
50 . oxide of lanthanum. 


Instead of using the oxide of yttrium, ytterite earth, and instead of 


_ the oxide of lanthanum, cerite earth containing no didymium, and but 


little cerium, may be employed. Asa commercial article the mantles 
made under this patent were dire failures, They gave a candle power 
which varied from 3 to 6 candles per foot of gas consumed, and were so 


. friable that the mantles of to-day seem giants of strength as compared 


with their puling forefathers. They, however, fulfilled the important 
function of launching the idea of the mantle, and hardly had the patents 
been taken than Welsbach made the further discovery that by going 


- outside the group of rare earths, and by replacing zirconia as a basis 
_ by thoria increased life and strength could be given to the mantle, and 


this was protected by the patent taken by him in 1886. In this patent 
he protects the use of thoria alone or in admixture with zirconia, lan- 
thana, yttria, didymia, erbia, magnesia or alumina. 

During the next few years the composition of the mantles made by 
the Welsbach Companies was of a very variable character, but the 
largest proportion of them consisted of commercial thoria, and gave a 
light of 6 to 8 candles per cubic foot of gas, this being due to the fact 
that the material used was not pure, and contained traces of ceria, 
which gave it the power of emitting what was then a considerable 
amount of light. Pure thoria gives a practically non-luminous mantle 
and with chemically pure material the light obtainable is under 1 
candle per cubic foot of gas, whilst even now a mantle made from the 
commercially pure thoria, manufactured for mantle making, gives a 
light of from 4 to 5 candles per cubic foot of gas, this being entirely due 
to the difficulty of separating the last traces of ceria; and as 0.1 per 
cent. of ceria causes the thoria to give about 5 candles per foot of gas, 
it is difficult to obtain a sample which does not give a certain amount 
of light. 

The use of ceria together with thoria is mentioned in some of Wels- 
bach’s early foreign patents, but the exact date at which it was first 
realized that ceria in traces had the marvelous effect on the light emis- 
sivity of the thoria mantle that we find in the mantles of to-day is not 
very clear, but it is evident that the advantage of the presence of small 
quantities of ceria was beginning to be realized by 1891, when Mr. W. 
McKean, the chemist of the English Welsbach Company, read a very 
interesting paper before the Society of Chemical Industry, and pointed 
out that ceria is by no means a disadvantage in small quantities, as it 
adds to the constancy of the illuminating power, and he gives a table 
showing the influence of the presence of ceria in the lighting fluid, and 
also the influence upon the light which increasing percentages of ceria 
have. Thus for instance, the ordinary lighting fluid containing .25 
per cent. of ceria, gives 25 candles for a consumption of 2} cubic feet of 
gas, or 10 candles per foot, whilst increasing the percentage of ceria in 
the fluid to .5 reduces this to 18 candles for 24 cubic feet, and when 1 
per cent. of ceria is added, a further reduction to 13$ candles for the 
24 cubic feet is found ; but whilst the candle power lost 43.2 per cent. 
in 1,000 hours with the .25 per cent of ceria, it only lost 12.6 in one ex- 





periment and 28 per cent. in another with 1 per cent. of ceria present 
in the original fluid. He also gives in the same paper as a composition 
for a mantle giving a yellowish light : 
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Showing that at this period the use of small quantities of ceria in 
mantles containing thoria was by no means unknown. 

Later on in 1893, Mr. Moeller having clearly realized that commercial 
thoria contained traces of ceria, and that it was owing to this that the 
earlier mantles gave any light, took out a patent in which he sought 
protection for thoria in combination with very small traces, not exceed- 
ing 1 or 2 per cent., of certain other rare metals, such as uranium, 
cerium, terbium, naeodymium, samarium, prazeodymium, yttrium, 
and lanthanum, and the mantles of to-day nearly all consist of 99 per 
cent. thoria and 1 per cent. ceria, as although several of the oxides 
mentioned in minute traces endow a non-luminous thoria mantle with 
the power of emitting light, yet ceria so far transcends the others in its 
power, not only of exciting luminosity but of keeping up the illumin. 
ating power over a long period, that, as far as our present knowledge 
goes, it is needless to look beyond it. 

An absolutely pure thoria mantle gives under a candle per cubic foot 
of gas consumed ; a pure ceria mantle gives but little light, and of a red 
nature, so that for all practical purposes the ingredients, when used 
alone, are valueless, but the smallest addition of ceria to the thoria 
gives a rapid leap up in its power of light emissivity, which reaches its 
maximum when from 0.9 to 1 per cent. of the total oxide consists of 
ceria, further additions causing a rapid falling off in the light, whilst 
the light emitted first assumes a yellowish and then a reddish tint as 
the percentage increases. 

The following curve of candle power and percentage of ceria shows 
the average result obtained, but it must be borne in mind that certain 
traces of impurities derived from the ash of the cotton and from the 


Curve showing the effect of percentage of ceria on the light emitted 
by a thoria ceria mantle. 
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salts used, lower, to a certain degree, the absolute candle power, al- 
though they do not affect the general contour of the curve. 

Several attempts have been made to explain the wonderful power of 
light emissivity possessed by the thoria-ceria mantle. Dr. Drossbach 
was of opinion that the rare earths had a special action in converting 
heat rays into light rays, and that the molecules of ceria acted by 
bringing the heat vibrations of thoria to the most favorable state of 
resonance with the vibrations of the hot flame gases. Dr. Moscheles 
and Dr. Killing both pointed out that cerium formed two oxides, and 
that other metals having the same characteristics would act as exciters 
when used in the proper proportions, and both attributed the high in- 
candescence of the mantle to changesin the state of oxidation increasing 
the intensity of combustion on the mantle surface, while Dr. Killing 
pointed out that a catalytic action also probably took place. 

Dr. Bunte has given by far the best exposition of the theory of the 
incandescent mantle, which, if it does not make all points clear, yet 
offers a simple and probable explanation of the observed phenomena, 
which he ascribes to intense local temperature due to the ceria exer- 
cising a power of attracting oxygen and causing its combination with 
the flame gases. The remarkable influence which ceria exerts i0 


awaking light emissivity in the mantle becomes still more remark- 
able when one considers that although the percentage by weight of tlie 
ceria is only one, yet that by volume it is enormously less. 

When nitrate of cerium is converted into ceria by the action of beat, 
but little change of volume takes place, but when nitrate of thorium is 
decomposed in the same way, its conversion into oxide is accompanied 
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by an increase in bulk of an extraordinary character, the substance 
swelling up and producing a light powder occupying many times the 
bulk of the original salt, so that in the finished mantle small indeed 
must be the space occupied by the exciting ceria. This seems to point 
to some specific action on the part of the ceria, and cases are not un- 
known in which dilution with some inert material increases physico- 
chemical action of the kind one would expect of the ceria. 

If port or claret be shaken up with powdered charcoal, which con- 
sists of nearly pure carbon, and the mixture is then filtered, the color 
is but little changed, whilst if animal charcoal or some of the artificially 
prepared imitations of it containing only 10 per cent. or less of carbon 
distributed over the surface of inert mineral matter be used for the 
same purpose the liquid is absolutely discolorized. Another example 
which bears closely upon the case of the ceria is to be found in the ac- 
tion of platinum upon mixtures of hydrogen or coal gas and air. Ifa 
piece of platinum foil be heated to redness in a Bunsen flame and the 
gas be then turned out and again turned on before the platinum has 
had time to grow too cool, it again becomes heated to redness in the 
stream of gas and air, and continues in that condition as long as the 
gases are passing over its surface; whilst if brought to what would 
have been the outer envelope of the flame had the gaseous mixture 
been alight, the temperature is so increased that the ignition point of 
the gas is reached. 

The action here is what is known asa catalytic or surface action, and 
is due to the fact that platinum has the power of condensing gases upon 
its surface, and in doing so renders them so chemically active that com- 
binations between the two gases are often induced, and in the case of the 
coal gas and air, enough heat is evolved on the surface of the platinum 
to raise it to redness. The result being due to surface action, it is mani- 
fest that an increase of the surface must increase the activity of the sub- 
stance, and if instead of taking metallic foil, with its comparatively 
small area of exposed surface, spongy platinum made by reduction 
from a platinum salt, or asbestos coated with the reduced metal, be em- 
ployed, ignition of the gaseous mixture without the preliminary heat- 
ing takes place. The fact that the platinum foil remains red hot in the 
stream of coal gas and air, which is only at atmospheric temperature, 
at once shows that the heat evolved by such an action is localized in 
the body starting the action, and it is manifestly possible, and indeed 
probable, that the very minute particles of ceria scattered over the sur- 
face of the inert thoria, and so subdivided as to be capable of easy and 
rapid heating to a high temperature may give rise to an action of the 
same kind. Indeed, one knows that to a certain extent this is so, because 
if the mantle burner be turned off and again turned on whilst the 
mantle is still hot the mixture of gas and air is re-ignited, although the 
rod and mantle material are manifestly below the ignition point of the 
gas, and the fact that this does not take place with a pure thoria mantle 
is a fairly good proof that it is the ceria and not the thoria which is 
acting. 

Dr. Bunte has found that thoria had no influence in bringing about 
the combination of hydrogen and oxygen, and the temperature at 
which the two combined to form water was the same whether thoria 
was present or not, but that the presence of ceria caused them to com- 
bine at 660° F. instead of 1,200° F. This being so, the question arises 
as to what the action can be that the ceria induces, the localization of 
the heat from which causes its minute and subdivided particles to glow 
with so high an incandescence. 

When in a Bunsen burner, the admixture of gas and air has been 
carried to the extreme limit, so that what would have been the inner 
cone of the Bunsen flame settles down as a green and seething sheet on 
the gauze of the burner top, being indeed only prevented from flashing 
back in the tube by the conducting power of the gauze and the acceler- 
ated rush of the gas and air mixture through its meshes; the combus- 
tion is being completed in two stages, the first taking place on the sur- 
face of the gauze, where the hydrocarbons of the coal gas undergo 
incomplete combustion at the expense of the oxygen, of the admixed 
air yielding carbon monoxide and hydrogen, together with small quan- 
tities of carbon dioxide and water vapor, and it is the combustion of 
the carbon monoxide and hydrogen which gives the outer flame in 
which the mantle is heated, this combustion entirely taking place at 
the expense of the oxygen derived from the air surrounding the flame, 
and not from the air originally mixed with the gas in the burner tube. 
It is a mistake to speak of this outer flame as a ‘‘solid flame,” an ex- 
pression often used in connection with burners in which sufficient air 
is introduced with the gas to flatten the inner zone on to the gauze, as 
itis merely the structureless flame which is always obtained on burn- 
ing gases like carbon monoxide and hydrogen, which burn only in one 
stage. Any user of mantles knows perfectly well that it is only in the 








edge of this outer flame that the mantle material acquires its true in- 
candescence, this being due to the fact that it is only where the max- 
imum quantity of air and the carbon monoxide and hydrogen meet 
that the highest temperature is attained, as it is here that combustion 
is at its fiercest, and that the catalytic action of the ceria creates points of 
high intensity. 

The view put forward by Moscheles and Killing may be shortly 
stated as follows : Cerium is a metal which exists in two states of oxi- 
dation, a lower or cerous oxide, Ce,O,, and the higher or ceric oxide, 
CeO,; and it is easily conceivable that in its highly subdivided condi- 
tion and at a high temperature, exposed as it is to the high reducing 
action of hydrogen and carbon monoxide, which tend to take oxygen 
from it and convert it into cerous oxide, and also to the oxidizing action 
of the air, which tends to again build it up into ceric oxide, a continual 
oxidation and reduction are taking place, the abstraction of oxygen from 
the air and its liberation to combine with the reducing gases on the 
surface of the ceria raising these attenuated particles far above the tem- 
perature of the flame. 

It is quite clear that whether one accepts the Killing theory of dual 
oxidation, or Bunte'’s of catalytic action of the ceria, one arrives at an 
explanation of the fact that unless the mantle be just in the right 
position, so that both the air and flame gases have access to it, the 
luminosity is practically destroyed. : 

It may be roughly stated that there now exist two classes of theory 
with regard to the mantle, the first being that the ceria, or ceria and 
thoria, exercises some occult power in converting heat rays into light, 
and the second, the theories of Killing and Bunte, which ascribe the 
wonderful light emissivity to the exalted temperature brought about by 
local combination due to the power of the ceria in attracting oxygen, 
and it matters but little whether this be brought about by a purely 
chemical, or by a physico-chemical action. It is clear that if the light 
be due to the conversion of heat rays into light, on heating the material 
out of contact with air, the same differences in their power of emitting 
light should be observed as exist in the mantle, and several experiments 
have been made in order to find if this were so or not. Dr. Bunte took 
a thick walled tube of arc carbon, having the walls of its middle por- 
tion reduced for a length of 4 inches to a thicknes of 0.59 inch, and 
heated it by an electric current until the middle portion attained a most 
intense white heat, far above 3,630° F. In order to prevent combustion 
and loss of heat, the middle of the tube was embedded in magnesia over 
which asbestos paper was wrapped. Small square prisms, 0.59-inch 
long by 0.28 wide, of magnesia, were coated with the substances to be 
examined, and each was cemented to asimilarly shaped piece of carbon 
or magnesia, so that the two adjoining faces consisted of the two sub- 
stances to be compared. On placing these double prisms in the tube it 
was possible, with certain precautions, to observe the relative intensities 
of the radiation by comparing the two halves of the surface visible in 
the tube. These researches showed very small differences in the inten- 
sity of the radiation from carbon, magnesia, pure oxides of thorium 
and cerium, and the Welsbach mixture. 

Within the last week confirmation has been given of Dr. Bunte’s re- 
sults by an extremely interesting paper communicated to the Royal 
Society by Mr. A. U. Swinton, in which he enclosed the materials used 
for making incandescent mantles in a vacuum tube, and subjected 
them to bombardment by means of cathode rays which would raise 
them to a very high temperature, as it is possible by such a method to 
melt platinum and glass, and to bring finely divided carbon to bright 
incandescence. The mantle to be experimented on was mounted in a 
platinum wire frame and placed between the two electrodes, so that as 
the electric current alternated and each electrode became in turn the 
eathode, the mantle was subjected on alternate sides to cathode ray 
bombardment. Experiments were made with mantles consisting en- 
tirely of ceria and thoria, both separate and mixed in different propor- 
tions, and in order to obtain accurate comparisons between the pure 
oxides and different mixtures, the mantles were made in patchwork, 
each mantle being made up of two or four sections separately impreg- 
nated with different solutions, and then sewn together with impregnated 
cotton before being burnt. 

With a compound mantle prepared in this way, composed one-half of 
pure thoria and the other half of a mixture of 99 per cent. thoria with 
1 per cent. ceria, it was found that after exhaustion, or starting the ca- 
thode discharge, the thoria plus ceria heated up to incandescence more 
rapidly, and on stoppin#*the discharge cooled more rapidly than the 
pure thoria. Further, when at full incandescence, and observed through 
a dark glass, the thoria plus ceria was slightly more luminous than the 
pure thoria, though the difference was very small, probably not more 
than 5 per cent. Owing to the difficulty of obtaining a constant vacu- 
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um, accurate photometric measurements were not possible, but the 
amount of light under favorable conditions was roughly estimated at 
at least 150-candle power per square inch of incandescent surface, this 
being obtained with an expenditure of electrical energy in the second- 
ary circuit at about 8,000 volts pressure of approximately 1 watt per 
candle. The amount of exhaustion suited to give the best results var- 
ied with the dimensions of the tube and the conditions mentioned in 
the paper, but was approximately about 0.00005 atmosphere, the maxi- 
mum luminosity being obtained when the dark spaces of the two cath- 
odes just crossed at the center of the bulb. Owing to the large amount 
of gas occluded by the mantle, a proper degree of permanent exhaus- 
tion was very difficult to arrive at, and required continuous pumping 
for many hours with the cathode rays turned on at intervals. Even 
then the conditions of maximum luminosity were exceedingly unsta- 
ble, owing to the further liberation of occluded gas on the one hand, 
and on the other to the rapid increase in the degree of exhaustion, ow- 
ing to absorption of the residual gas by the electrodes. That such ab- 
sorption probably took place in the aluminium electrodes, and not in 
the mantle, was demonstrated by other experiments with a tube in 
which there was no mantle, but only two electrodes of aluminium wire. 

These experiments all point to the fact that the idea of a mixture of 
99 per cent. thoria and 1 per cent. ceria having the peculiar power of 
converting heat rays into light, whilst thoria and ceria alone have not 


‘this power, or, at any rate, only have it to a very limited extent, is not 


tenable, as otherwise the same difference would have been noticed when 
the materials were heated either in the carbon tube furnace or in the 
vacuum tube, and this undoubtedly gives great support to the second 
theory. 

It has been pointed out that the amount of ceria in the mantle is so 
extremely small that it seems hardly credible that any surface action 
that it possessed would play an important part in the production of lu- 
minosity, but Dr. Bunte answers this objection by saying that ‘‘ accord- 
ing to Davy’s theory the illuminating power of an ordinary gas flame 
is due to the particles of carbon which are separated from the gas and 
raised to a white heat. The carbon arises chiefly from the decomposi- 
tion of the heavy hydrocarbons, ethylene and benzene, which form to- 
gether about 5 per cent. of the volume of the gas. Assuming for the 
sake of simplifying the calculation that all the carbon of the benzene, 
and half that of the ethylene, is separated and heated to incandescence 
in the flame, it may be calculated that about 54 milligrams of carbon 
are separated from a liter of good coal gas (23.6 grains from 1 cubic 
foot). Thus 4 per cent. of ethylene and 1 per cent. of benzene give per 
liter of gas 60 cc. carbon vapor from the benzene and 40 cc. from the 
ethylene, in all 100 cc., which is equivalent to about 54 mg. carbon. 
The volume of the luminous portion of a flame having a consumption 
of 5.297 cubic feet per hour and an illuminating power of 17.5 candles 


is about 2 cc. at 32° F. There is, therefore, in it Ral 
= 0.0015 grain of incandescent carbon. Such an extremely small 
quantity of incandescent carbon as 0.0015 grain gives the luminous sur- 
face to the gas flame and emits a light of 17.5 candle power. Now the 
1 per cent. of ceria in the Welsbach mantle amounts to about 4 mg. 
0.06 grain per mantle or about 40 times the quantity of incandescent 
carbon in an ordinary flat flame. The quantity is therefore quite suffi- 
cient to explain why the Welsbach burner may give a light of 60 can- 
dies, whilst the flat flame or Argand burner furnishes only 17.5 can- 
dles.”’ 

The only other legalized mantle at present before the public is the 
Sunlight, the ingredients of which consist of aluminia and the oxides 
of chromium, and it is interesting to see how far the light yielded by 
this mantle can be attributed to the same action as in the case of the 
Welsbach. If a mixture of alumina or alumina and zirconia, with a 
very small percentage of chromium be employed, a very high candle 
power is produced, which, however soon dies away, owing to the vola- 
tilization of the chromium compound, whilst if the amount of chrom- 
ium present be increased the mantle acquires a more ruddy light and 
retains its illuminating power for a much longer period, so that with a 
proper percentage of chromium a candle power of 10 to 11 candles per 
cubic foot of gas can be obtained for a period of 400 to 500 hours, and 
it is noticed that the chromium, which, on first burning, shows as 
green chromium oxide rapidly combines with the alumina to form a 
pink compound which has much the same composition as the ruby, 
and it is quite probable that the increased life given by the larger quan- 
tity of chromium is due to the fact that the lighting power of the 
mantle is really dependent on small traces of the oxide of chromium, 
and that as this gradually volatilizes off from the surface of the 
mantle, some of the pink compound gets dissociated by heat and sup- 


mg., or 0.1 mg. 





plies a fresh portion of chromium oxide to the surface of the mantle, 
this pink compound being far less volatile than the chromium oxide 
itself. 

Thoria, as far as the life of the mantle goes, is perhaps the most im- 
portant constituent, as there is no other known oxide which will stand 
heat for so long a period without being affected by it, and the getting 
away from shrinkage in the mantle was one of the chief steps which 
led from the failure of the early mantles to the success achieved by the 
later ones. Moreover, thoria is a body having a very low specific 
heat, and owing to its bulk, when produced from the nitrate of 
thorium by the action of heat, is a good non-conductor, so that the 
temperature created on the surface of the ceria particles is more readily 
localized there. 

Within the last few years attempts have been made to attack the 
question of mantle making from a different standpoint. Admitting the 
superiority of thoria with its 1 per cent. of ceria over other mantle 
mixtures, efforts have been made to obtain mantles of filaments of this 
mixture upon the principle under which the old Clamond basket was 
made. Clamond produced his incandescents by making a paste of 
magnesia with acetate of magnesiain solution and molded the mixture 
into threads by squeezing through holes in a plate, the threads whilsi 
still moist and plastic being wound to the required shape on a mandrel 
or mold, the still moist threads being pressed together and made to co- 
here at the points when they crossed each other, and then on baking ; 
the acetate luting burnt to oxide; and the coherent magnesia hood or 
basket remained. 

The reduction in size of the filaments to be rendered incandescent was 
a great advance over the old lime light, and enabled incandescence to 
be produced by a burner instead of a blowpipe, whilst Welsbach’s dis- 
covery, or rather adaptation of the principle of saturating a fabric and 
incinerating, created a new era in incandescence by giving a degree of 
fineness not before approached. 

As was natural, attempts were then made to reduce still further the 
size of the filaments in the Clamond basket of material, and on Novem- 
ber 4th, 1890, Lungren patented a distinct advance. It was found that 
if you made a plastic filament as Clamond had done, but finer in sub- 
stance, it dried very quickly, and on attempting to make the material 
cohere at the crossing of the threads, those first wound on the mandrel 
being drier than those wound across them, were harder, and on pres- 
sure being applied, cut through the softer threads instead of welding 
with them. Finding this, Lungren patented the idea of making a plas- 
tic mass of some elastic material charged with refractory earths or me- 
tallic oxides, expressing from such mass fine wires or threads, weaving 
or interlacing the threads into a fabric from which the cone or mantle 
could be made, and then burning out the combustible elastic binder. 
In making this binder he gives mixtures of glue with glycerine, india- 
rubber dissolved in naphtha or boiled linseed oil, as examples, but also 
says that a variety of materials may be used. 

One of the most remarkable developments of the last 50 years has 
been the wonderful way in which the lower form of guncotton, known 
as collodion cotton, has been utilized for commercial purposes, and at 
the present time it bids fair to invade the territory of incandescent 
mantle making. It was in 1838 that the chemist Belouze drew atten- 
tion to the fact that when paper was acted upon by the strongest nitric 
acid, it increased in weight, and acquired the property of burning with 
enormous rapidity, whilst, as early as 1832, Braccanot had prepared a 
substance called ‘‘ Xyloidin,” by acting upon starch linen and sawdust 
in the same way. It was not, however, until 1845, that any serious 
attention was directed to the use of such substances as explosives, when 
Schonbein first called attention to nitrated cotton wool, and advocated 
its use as a substitute for gunpowder, showing that in explosive energy 
it was far superior to it. 

Experiments were at once instituted on a large scale, and its manu- 
facture carried on in England, and also on the Continent; but, in 
1847, a very serious explosion occurred at the works in which it was 
manufactured by the Messrs. Hall at Faversham, whilst a year later an 
even more serious explosion followed in the guncotton factory at 
Bouchet, near Paris, and, as no reason could be assigned for these and 
other similar explosions, guncotton was looked upon as too dangerous 
an explosive for ordinary use, and its manufacture was for a time dis- 
continued. During this brief period, however, it had been discovered 
that if the strength of the nitric acid employed in the manufacture be 
slightly reduced a compound was formed which had the property of 
dissolving in a mixture of alcohol and ether, which was not the case 
with the true guncotton, and that on allowing the solvent to evaporate 
a semi-transparent mass was left in which no trace of the structure of 
the original material remained. This solution was eminently adapted 
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for forming thin films on glass plates, and as this was a great desider- 
atum at this particular period for photographic purposes, the new 
material began to be mauufactured on a fairly large scale. It was 
soon found that by slight modifications in the method of manufacture, 
and by loading it with various foreign materials, excellent imitations 
of amber, ivory and tortoise shell could. be obtained, with the result that 
the manufacture of collodion has now obtained considerable import- 
ance. 

One of the most beautiful applications of collodion is the manufac- 
ture from it of artificial silk. In the interesting but little known town 
of Besancon, the French inventor, Chardonet, has established a large 
manufactory in which collodion made by niirating wood pulp is dis- 
solved in the smallest possible quantity of alcohol and ether, and the 
emulsion is then squeezed out under a pressure of 750 pounds on the 
square inch through capillary glass tubes, the clear way of which is 
less than one hundredth of a millimeter, this enormous pressure being 
required to cause the material to flow evenly through the excessively 
small apertures. The filaments from ten to twelve of these tubes are 
then twisted and wound on to a bobbin in a machine of the same char- 
acter as used for the spinning of silk fiber. The air of the room in 
which this operation is carried out is kept at a sufficiently high tem 
perature to cause the instantaneous setting of the filaments, owing to 
the evaporation of the alcohol and ether so that within 3 or 4 inches of 
the tube from which the material is issuing, it has lost all stickiness, 
and may be twisted without cohesion between the threads. These 
threads have all the appearance of silk, but have one serious draw- 
back, that being practically alow form of guncotton, they are exces 
sively inflammable, and burn with a violence only a little removed 
from that of true guncotton. In order to overcome this trouble, the 
skeins of artificial silk are soaked in ammonic sulphide, which has the 
effect of what is termed ‘‘ denitrating ” them and converting them once 
more into cellulose, so that after washing and drying the material is 
not more inflammable than an ordinary fabric. This material is cap 
able of taking every shade that the dyer’s art can impart to it, and 
forms a most beautiful and wonderful imitation of silk, lacking only to 
a slight degree the elasticity found in the original article. 

This extremely beautiful process was brought to perfection by Char 
donet, and protected by him during the period which extended between 
1886 and 1893, and in 1894 De Mare took out a patent for making in- 
candescent filaments by charging collodion with metallic salts and 
oxides, squeezing into threads, weaving and burning. In this patent, 
however, he makes no mention of denitrating the collodion filaments 
before burning, which would make it extremely difficult to make a 
mantle according to his patent. In 1895 Knofler patented the manu- 
facture and denitration of collodion threads or filaments loaded with 
oxides or salts, and in his first claim mentions that the filaments may 
be ‘individual ” or spun, and eventually wrought or woven threads 
which are made after the manner of the so-called artificial silk. Later 
on Plaissetty took a patent which differs from Knofler’s, only in that 
he uses glacial acetic acid as the solvent for his collodion cotton, and 
instead of denitrating with ammonic sulphide, uses a solution of sul- 
phides of lime which, however, has the drawback of leaving a trace of 
lime as an impurity in the finished mantle. 

Mantles made by such methods as those devised by Knofler and 
Plaissetty, are developments of the Clamond hood and not of the Auer 
mantle, the difference being that whereas the Clamond class consists of 
filaments of even density, made by squeezing a plastic material into 
rods or threads which, after the binding material is burnt off, leave a 
uniform mass of oxide, the Auer class consists of filaments having a 
dense central portion surrounded by a more or less spongy coating, due 
to the fact that the soaked fabric, on burning off, leaves the oxides pro- 
duced from the anterior of the capillaries in a dense state, whilst the 
salt on the exterior of the cotton in its conversion into oxide by heat, 
is rendered spongy by the escape through it of the gaseous products of 
the combustion of the cotton. The physical effect of this on the mantle 
is that the Clamond class is harder than the Auer and does not show 
the same incandescence until the surface of the filaments has become 
eroded by burning for a short period, the life of the Clamond class 
when made of the same material as the Auer, however, being longer. 
For instance, two mantles made one by the Knofler and’ one by the 
Auer method, so as to yield an ash containing 99 per bent. thoria and 
| per cent. ceria, would give curves of the character shown in the ac- 
companying diagram. 

The total life of the Knofler and Plaissetty mantles is probably a 
third longer than that of the Auer. 

There seems every probability that mantles of the Knofler and Plais- 
setty type will play an important part in incandescent lighting, as in 
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Paris the Welsbach Company have acquired the patent rights of the 
process and are introducing an innovation upon it. On taking a collo- 
dion mantle and heating it in a drying oven for a certain length of 
time, a considerable shrinkage takes place, and if this shrunk mantle 
is then placed on a burner and burnt off the fabric rapidly molds itself 
to the form of the flame with but little manipulative aid. For street 
lighting and for maintenance work it would manifestly be a great con- 
venience to do away with the collodionizing altogether, which always 
to a certain extent impairs the light giving power of the mantle. 

Another new feature which has been introduced into mantles of this 
class is the doing away with the asbestos thread and loop which has 
always been a weakness in the fabric, and to make the strangulation 
at the top of the mantle by sewing it round with fibers of the same 
character as those of which the mantle itself is made, this constricted 
annulus then resting upon a supporting ring which is fixed as the 
ordinary support in the center of the mantle. 

The asbestos thread has always weakened the top of the mantle owing 
to the difference in the rate of contraction during burning off, and with 
a mantle merely resting on a supporting ring in this way you get what 
really is an anti-vibrating arrangement which materially enhances the 
life of the mantle for outside work. 

The matter which I have brought before you has already occupied 
so much time that I do not propose to go into the question of burners. 
Many highly vaunted improvements have been introduced during the 
last two years, but they have all been based upon the idea first intro- 
duced by Bandsept of getting the proper admixture of the maximum of 
air and gas to be burnt at the bottom of the burner, and perfecting and 
completing the mixture close to the mouth of the burner where the 
combustion is to take place. 

In many cases the increased luminosity given by such burners is 
really due to the length of the tube, the increase of which acts in the 
same way as increase in gas pressure. These improved burners have 
shown themselves to be extremely variable, as whilst with carefully 
adjusted samples and careful manipulation in the laboratory, it has 
been possible to get as much as 25 candles per foot of gas with a prop- 
erly prepared Welsbach mantle, yet in practice on a big scale the duty 
given is quite as often 17 candles or less, and the old Bandsept burner 
when properly made is still as good or better than the new ones. 








Maximum Demand Electric Meters. 


SS eee 


Mr. Edward S. Halsey, writing in Electrical World on the topic 
named in the heading, says : 

The great interest taken for the last year or so in a discount system 
based upon the maximum demand, has turned the attention of invent- 
ors to the construction of some device that would fulfil all the require- 
ments of such a system. 

The requirements are, besides cheapness, accuracy, durability, sim- 
plicity of construction and operation, that the meter must record accu- 
rately on all conditions of load on a 3 wire circuit; should be applicable 
to either direct or alternating currents; must operate gradually so as to 
require say from two minutes to an hour to reach its maximum effect in 
order to guard against short circuits or accidental overload ; it should 
also record properly on intermittent loads—for example, on direct 
coupled elevator work. 

Of the several devices previously brought out some have been mag- 
netic ammeters carrying a stylus, tracing on a chart ; in others, the in- 
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dicator becomes engaged by some mechanical device which retains it at 
its maximum indication. Some are retarded by working against the 
well known glycerine dash pot. Another principle applicable to this 
work is the heating effect of the current when passed over metal strips; 
although a maximum meter involving this principle, with several decid- 
ed drawbacks, is probably the most suitable now in use. It has been 





Figs. 1 to 4.—Details of Maximum Demand Meter. 


found impossible to construct a 3-wire meter on this principle working 
on a single scale, on account of the difference between the C’R losses 
in one of the strips as against that of both strips with an equal total 
current divided between them. 

While a thermal electric meter has a decided advantage in coming up 
slowly on account of requiring time to become heated, this same prop- 
erty disqualifies it for work on intermittent load that is not at a maxi- 
mum long enough to heat the instrument up toa maximum tempera- 
ture, since each time the load goes down or is cut off it has a chance to 
cool down, and the next time current is thrown on it has to start over 
again from the bottom. 

The meter illustrated herewith has a novel device in the way of an 
attachment to integrating supply meters of standard makes now in com- 
mon use. It not only conforms to all the enumerated requirements, 
but at the same time does away with the individual maximum meters 
altogether; moreover, by its use the integrating meter, which would be 
used in either case, and without in any way affecting its regular func- 
tion of recording the watt hours consumed, registers most accurately in 
addition the maximum watts used. 

The importance of this invention will be realized when it is seen that 
by it the saving is made of two maximum meters for each 3-wire meter, 
and in addition to first cost, storage, connecting up and testing, cartage, 
wall space per installation, reading and repairs. 

It is obvious also that with two separate maximum meters, one on 
each leg of a 3-wire circuit, the sum of their indications will not in all 
cases be the true maximum demand. 

The principle of this new device is briefly as follows: The upper or 
motor part of the meter carrying an indicator is flexibly coupled to the 
lower or drag portion, which carries with a kilowatt scale ; a pawl and 
ratchet prevent relaxation of the spring coupling, and a viscous dress- 
ing at shafts junction acts as a retarding agent and permits sluggish ac- 
tion. : 

Fig. 1 will at once be recognized as the essential working parts of a 
Thomson integrating wattmeter, with the attachments for the maximum 
recorder attached thereton. 

Fig. 2 is a partial sectional view of the lower parts. 

Fig. 4 is a cross section througk the line 4-4 of Fig. 2, looking down 
from above. 

Fig. 3 isa plan view of the copper disk 2, with the kilowatt scale 
marked on it, showing also the indicator 6, the ratchet wheel 11, the 
gravity pawl 4 and the magnet 8. 

This attachment is made to the meter in use whether direct or alter- 
nating, or of the commutator or induction type, in the following man- 
ner, as is shown best in Fig. 2. The shaft is cut in two about 4 inch 
above the drag disk, and to the lower portion is secured the sleeve 3, 
the end of the upper fraction of the shaft is run down toa point 13, and 
this part of the shaft is perfectly free to turn in the sleeve and has fixed 
to it the flanged ratchet wheel 11,which in turn is coupled to the top of 
the sleeve 3, through the medium of the spiral spring 7, which is best 


shown in Fig. 4. Thus the upper or motor portion is flexibly coupled 
to the lower or dragging portion. As a retarding agent, a small quan 
tity of a viscous material is inserted in the sleeve and then the shat 
point is pushed down into it. 

This material is of such a consistency that it will not ooze out if the 
meter should be left standing in an inverted position ; it produces no 
positive friction but acts as a retarding agent, allowing the indicator to 
reach its maximum effect in from 3 to 5 minutes, does not alterin char- 
acter with time, and, if desired, can be so applied as to increase or (e- 
crease the rate of movement. 

This material held by capillary attraction in the space between the 
sleeve and the shaft acts as a dense lubricant, preventing positive fric- 
tion to such a degree that the torque of the starting coil of a Thomson 
meter is sufficient to make a definite indication. Of course, this middle 
bearing has but half the weight on it that the bottom one has; still it is 
interesting to note that the indicator will move with less torque than is 
required to revolve the disk. 

The proportions of several features are somewhat exaggerated in the 
drawings for the sake of clearness of illustration. For instance, in 
reality there are about 300 teeth in the rachet wheel ; the space is quite 
close between the shafts and the sleeve ; the spring is thin and long ; 
and the index finger is thin and flexible, so thatit can be sprung down 
to the scale. 

The increase in weight to the revolving parts in the case of a Thom- 
son meter is 4 per cent. The spring is adjustable at its outer end so 
that calibration is a simple matter. 

The accuracy of this indicator may be realized from the facts that the 

armature torque is always in direct proportion to the load passing 
through the meter, regardless of sped, of rotation, even if the drag 
portion were stuck so that it could not move; next, the drag is always 
equal to the torque whether the meter is fast or slow, or the magnets 
are weak or strong ; the two parts are coupled by a spring, the amount 
of torsion of which is always equal to the strain applied. 
The meter shown in Fig. 5 is of 50-ampere, 115-volt capacity ; the 
scale is divided into six kilowatt divisions, which are divided into 
100-watt divisions. The maximum indication at full load for this 
meter would be 115 x 50 = 5,750 watts, or nearly one revolution of the 
pointer in relation to the scale. 

There are several notable points in this instrument, some of which 
are the extremely long scale, about 15 inches ; equal divisions of the 





Fig. 5.—50-Ampere, 115-Volt Maximum Demand Meter. 


scale, for if corrected at one point it is correct at all points; the correct 
registration of overload by starting on the second lap, as will be notice 
at once when setting it back to zero. The simplicity of which operation 
is also noteworthy. 

The plan proposed for the introduction of the device is to contract 
with the electricity supply companies, sending meter experts to their 
various test and repair departments to apply the attachment to the meter 
now in use, at the same time giving the meters a general testing. Also 
to make royalty contracts with meter manufacturers to apply the device 
to new meters. 
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A Simple Volumenometer. 
iatmctigallliaaman 
Mr. C. E, Lineburger, writing in the Journal of the American 
Chemical Society, says that Mr. McKenna recently described a ‘‘ New 
Apparatus for the Determination of Volume,” which resembles in sev- 
eral respects one devised by the former, and which he had been using 
for some time past. Continuing, Mr. Lineburger says: 


While in accuracy and ease of manipulation my apparatus possibly 
does not surpass McKenna’s, it has the advantage of being readily con- 
structed out of pieces of apparatus found in almost any laboratory, and 
also allows a very easy recovery of the solid whose volume has been 
determined, 

A wide-mouthed bottle (2 ounce) is fitted with a twice-perforated rub 
ber stopper or cork, if the liquid used attacks rubber. Through one of 
the holes is passed a 10 cc. pipette, graduated in tenths of a cc. and per- 
mitting of the estimation of ;}, cc. Through the other hole passes a 
funnel tube with a short stem bearing a mark just below the widened 
part. The stem end must be flush with the lower surface of the stop 
per, so that the bottle may be completely filled with liquid without im- 
prisoning any air bubbles. A long piece of rubber tubing is attached 
to the upper end of the stem and provided with a good pinchcock of 
any sort. 

To use the apparatus, it is filled with liquid to a little above the stop- 
per, great care being taken to remove all air bubbles. Suction is then 
applied to the extremity of the rubber tube so as to bring the level of 
the liquid in the funnel stem to the mark, when the cock is closed. 
The position of the liquid in the pipette is then noted, the hundredths 
of cubic centimeters being estimated. A weighed amount of the solid 
whose volume is to be determined is then placed in the funnel, and the 
liquid blown up and down gently until the solid is all washed into the 
bottle. The liquid is then brought to the mark on the funnel stem and 
the new position of the meniscus in the pipette read off. Itis of course 
advisable to make several adjustments and readings of the levels and 
take their average. 

To eliminate inaccuracy from change of the temperature of the liquid, 
the bottle may be packed in a box with some non-conducting material, 
as cotton wool, etc. This seems to be a needless refinement, however, 
for the temperature of a laboratory changes but little during the time 
required for a determination, and it is not necessary to handle the 
bottle, so that it does not receive heat in that way. Moreover, the error 
is small compared with the error due to air adhering to the particles of 
the solid. 

To show what results may be obtained with the apparatus, full data 
are given for a series of determinations made with Ceylon graphite 
using kerosene as the liquid. The graphite was mostly in the form of 
a very fine powder, although many pieces as large as a grain of wheat 
were present. The kerosene had been dried by standing for three years 
over sodium shavings. The temperature of the liquid (about 20°) did 
not change by 0.5° during the experiments. Ten grams of the graphite 


were added each time. 
Readings on Pipette. 








Before Solid 
was Added. After Solid After 10 Grams more 
ce. was Added. Solid was Added. 
9.92 5.67 1.42 
9.90 5.67 1.44 
9.91 5.64 1.43 
9.91 5.66 1.43 
Volume of 10 grammes of graphite. .. a i” — os = 
{ 10.00 
Density of hit eee 
Se be Ee ey ee 
ensity of graphi 10.00 aia 
— 


The apparatus was taken apart, cleaned, dried and reassembled, and 
‘wo more determinations made. The volumes found were 4.22 and 4.26, 
respectively, and the corresponding densities 2.37 and 2.34. 

Of course, other dimensions than those given above for the apparatus 
may be taken. Also, if it is desirable to know the temperature exactly, 
4 thermometer may be introduced directly into the liquid _by using a 3- 
hole stopper. 








Masses. Rost. H. Sayre, J. D. Brodhead, W. A. Wilbur, A. O. 
‘rause and W. V. Knauss are proposing to establish the Wyandotte 
Gas Company, the object and purpose thereof being ‘‘ the manufacture 
of gas for light only in Bethlehem, South Bethlehem, Pa., and 
vicinity.” 
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The Possibilities of the By-Products from Coke Ovens. 
OFFICE OF BAXTER & YOUNG, 
Detroit, Micu., May 12, 1899. 
To the Editors AMERICAN Gas LIGHT JOURNAL: 

In your report of proceedings of the Ohio Gas Light Association, I 
notice that Mr. Lynn quoted me as saying that the amounts of tar and 
ammonia produced in a by-product oven are not equal to the amounts 
produced in modern retorts, and that practically all the gas produced is 
used in heating the ovens. 

The statements made by Mr. Lynn are true of the first ovens erected 
in Halifax, N.8., for they were improperly designed, were constructed 
of inferior material and produced neither good coke nor residuals ; but 
since replacing these with a better designed type of oven the results 
have been altogether different. 

The present ovens are running on 50 per cent. of the gas produced, 
and are making an excellent coke. The tar obtained equals 11 gallons 
per ton of coal carbonized, and 5.25 pounds of ammonia are also obtained. 

Although the first oven was a failure in most respects, it proved that 
a good illuminating gas of 18.5 candle power could be obtained from 
Dominion coal without any enriching, and in erecting the recon- 
structed plant arrangements were made to accomplish this and also to 
produce a fuel gas with a calorific value of about 500 B. T. U. per foot. 
The ovens are arranged with two hydraulic mains so that the illumi- 
nating and fuel gases may be taken off separately ; two condensing 
systems are also provided. The first distillations are taken into one 
system, and about 3,500 cubic feet of 18.5 candle power gas per ton of coal 
carbonized are obtained. The remaining 6,500 cubic feet is used for 
heating the ovens, and for sale as fuel gas. This system has been 
adopted in the Boston (Everett) plant of the New England Gasand Coke 
Company, and as it is being successfully carried out in Halifax there is 
every reason to believe that it will be successful in Boston, for the plant 
there now nearing completion is the most complete yet designed as a 
coke and gas producing plant. 

The question of providing for the variations in consumption is the 
serious problem in a coke oven plant, if it is used to supply fuel gas; 
but if used to supply illuminating gas only, the question is not such a 
vexing one, as the amount required in winter beyond the capacity of 
the ovens can be readily made with water gas settings. Inthe case of 
fuel gas the variations are so great and the demands so sudden that the 
plant required for the maximum beyond the average consumption 
would so increase the interest charge that it is doubtful if it could be 
made a commercial success with water gas settings. 

A remedy for this is to so change the design of the oven, that it may 
be fired either with gaseous or solid fuel, and operate the plant to its 
maximum capacity continuously. When the gas is required for sup- 
plying consumers fire the ovens with coke or coal ; if the consumption 
is not equal to the production use the surplus gas under the ovens. 

Producers are successfully used for firing ovens, both in the United 
States and in England, where there is a steady demand for the gas pro- 
duced in the ovens so that the producers can be operated continuously. 
During a visit to the Bruner-Mond plant, at Winnington, England, I 
saw gas from a Mond producer used with excellent results. 

Mr. Jenkins quotes me as saying that there are places where coke 
ovens will be a success, which is correct in that the number of plants 
recently erected and now in successful operation show that the fact is 
already established, as witness the plants at Glassport, Pa., Johnstown, 
Pa., Sharon, Pa., Dunbar, Pa., Wheeling, W. Va., Syracuse, N. Y., 
Ensley, Ala., etc. The plants in England visited by the writer had 
been in successful operation 12, 13 and 14 years, respectively. Wher- 
ever beehive coke is made at a profit by-product oven coke can be made 
more profitably, as there is no doubt that the tar and ammonia will 
more than pay the interest on the difference in cost of first construc- 
tion, and where the gas can be sold or utilized the profits will of course 
be greater. 

A point I desire to emphasize is that where the production of gas is 
10,000 cubic feet per ton of coal carbonized, and the ovens are fired with 
the gas produced, there will be a surplus of 5,000 cubic feet per ton. 
These results are obtained in several plants now in operation, notwith- 
standing statements % the contrary made by several prominent en- 
gineers. 

I inclose you copy of letter from Mr. John Young, dated June 11, 
1891, which first directed my attention to the coke oven plant as a solu- 
tion of the fuel gas problem. You will notice that the question of sup- 
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plying the varying demands was to be provided for, and as Mr. Young 
had been supplying fuel gas for a number of years he was familiar with 
the difficulties. 

The by-product plant of the Semet-Solvay Company, at Syracuse, 
N, Y., was the only plant of its kind in America in the year 1891, and 
although it then had been in operation for two or three years, it had 
not been supplying gas to the public. The same may be said of the 
German and English ovens, and until the plant at Halifax, N. S., was 
started, no attempt had been made to supply a community from a coke 
oven plant. Further, at the present time Halifax is the only city sup- 
plied with gas from a coke oven plant without aid from any other sys 
tem for enriching, etc. 

This is evidence that this plan of making gas is feasible, and when 
the ovens have been as perfected for producing gas as they are for pro 
ducing coke, in localities where there is good demand for coke, ovens 
will be erected and operated at a profit. In the Pittsburg district the 
amount of coal converted into coke is at least 14,000,000 tons per an- 
num. If this coke were produced in by-product ovens the gas obtained 
would supply illuminating and fuel gas for domestic consumption in 
the cities of Pittsburg and Allegheny, and a quantity sufficient to oper- 
ate gas engines to generate a portion of the power. 

Thanking you in advance for your valuable space, 


I am yours very truly, PETER YOUNG. 


The letter inclosed by ourcorrespondent as per his reference is as fol- 
ows : 
OFFICE OF ALLEGHENY HEaTING ComMPaNy, 
31 W. Diamonp St., ALLEGHENY, Pa., June 11, 1891. 

My Dear Son: The Philadelphia Company and the Allegheny 
Heating Company are sending me over to Europe to get information 
in regard to the construction and working of the Simon-Carves coke 
ovens. 

My scheme for producing a fuel gas for Pittsburgh and Allegheny is 
to make a blast furnace coke and recover the tar, ammonia and ben- 
zole from the gas and then sell the gas for fuel purposes. 

One difficulty that had to be solved in this scheme was the difficulty 
of meeting the great and sudden variations in demand during the win- 
ter months with a slow producing plant like a coke oven plant. I got 
over this by erecting a plant capable of supplying the maximum de- 
mand and keeping it running to its full capacity all the time. When 
the gas is not needed for the city it will be turned in under the ovens 
to carbonize the coal. By this arrangement there is no need for any 
large amount of storage room. The quantity of gas required is always 
at hand, and it only requires to be turned into the mains when it is 
wanted. I have made my calculations on the following basis : 

Coke can be produced at from $1.10 to $1.20 per ton; I calculate at 
$1.35, plus the cost of slack to carbonize it. I also calculate on 9,000 
cubic feet of gas per ton of coal, 9 gallons of tar per ton, 1 gallon of 
benzole, and 20 cents per ton of coal for the ammonia. All these fig- 
~ ures are rather under the mark than above it. 

Coke is selling to-day in Pittsburgh at from $2 to $3.50 per ton—I 
calculate on selling it at $1.50; gas I propose to sell at 15 cents per 
1,000 cubic feet ; tar I figure at 5 cents per gallon, about half its pres- 
ent price ; benzole I figure at 50 cents per gallon, about half its present 
price ; ammonia, as I have said, at 20 cents per ton of coal. I have 
figured on one large plant to supply both Pittsburgh and Allegheny, 
and also on a comparatively small plant to supply Allegheny alone. I 
will give you the figures on the smaller plant—you understand, the idea 
is to run the plant to its full capacity summer and winter. That is 
where the big returns come in. I omitted to state thai I calculate 
on 1,250 pounds of coke from a ton of coal. I also allow for a leakage 
of 5 per cent., which I consider large. 

On the basis of the figures I have named, and on a maximum pro- 
duction of 6 million feet per day, the cost of production and revenue 
will stand as follows : 

Cost of Production. 
152,083 tons coke, at $1.35 
933,336 bushels slack, at 3 cents 


Purification of 1,050 millions, at 1 cent 
Wear and tear, at 6 cents per ton 


$205,312.05 
28,000.00 
10,500.00 
14,599.00 


$258,411.05 
Revenue. 
152,083 tons coke, at $1.50 
1,000 millions cu. ft. gas; at'15 cents 
2,189,997 gallons tar, at 5 cents 
243,335 gallons benzole, at 50 cents 
243,333 tons coal ammonia, at 20 cents 


$228,124.00 
150,000 00 
109,499.95 
121,666.00 
48,660.60 


| Orr re caeeen .. - $657,956.45 


$657,956.45 
258,411.05 
$399,545.40 
50,000.00 


Revenue 
Deduct cost of production 


Deduct cost of distribution 


Net profits 
The quality of the gas is an important point. 
is extracted it should give almost 600 heat units per foot. 
will just be coal gas. 
The figures I have given you have been subjected toa good deal of 
criticism, but so far no one has been able to pick any flaw in them. 
JOHN Younc. 


$349,545.40 


Even after the benz »\e 
In fact, it 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


So 


THE annual meeting of the Matawan and Keyport (N. J.) Gas Com- 
pany resulted in the re-election of the former management. Other 
things accomplished at the meeting were: The declaration of a 4 per 
cent. dividend, and the putting of the gas rate for illuminating use at 
$2 per 1,000, the rate for a fuel use to be $1.75. These prices mean a 
reduction of 25 cents per 1,000 all round. 





Mr. Ratew W. Cook, formerly in the employ of the Woonsocket 
(R. I.) Gas Company, has been appointed Superintendent of the Peeks- 
kill (N. Y.) Gas Company. 





Messrs. C. H. Houwapay, J. H. Hartley and H. W. Clark, of Phila- 
delphia, have purchased a half interest in the properties of the Mount 
Holly (N. J.) Gas Company, otherwise known as the New Jersey Gas 
Improvement Company. Mr. C. F. Cox and his son Henry retain the 
other half interest. 





At the annual meeting of the Glens Falls (N.Y.) Gas Light Com- 
pany the officers chosen were: Directors, H. C. Shields, R. Merriiield, 
F. A. Sabbaton, Addison B. Colvin and F. F. Pruyn; President, H. 
C. Shields; Vice-President, R. Merrifield ; Treasurer and Secretary, 
F. A. Sabbaton. 





Tur Providence (R. I.) Gas Company will connect up the East Pro- 
vidence district by means of a continuous pipe under the Seekonk 
river, the diameter of the carrier to be 16-inch. At the present time 
the supply is maintained through a main over what is known as 
Washington bridge, feeding into a holder on Mauran avenue in East 
Providence, but the interruption in the supply, because of the opening 
of the draw, together with the greatly increased demand for gas in the 
east section of the city, determined the Company to go to the expense 
of settling the matter permanently. Mr. Joseph G. Falcon, of Evan- 
ston, Ills., is the contractor. The expense of the undertaking is put at 
$21,000. 


Mr. W. I. Battin has been appointed Superintendent of the Sheboy- 
gan (Wis.) National Gas Company. 








Mr. GrorGE Forest Les, in the employ of the Worcester (Mass.) 
Gas Light Company as bookkeeper since 1889, died at his home in that 
city the morning of the 10th inst. 





At the annual meeting of the Danvers (Mass.) Gas Light Company 
the following officers were chosen: Directors, J. E. Aldred, H. H. 
Melville, L. A. Wyman, G. A. Tapley and J. F, Porter; President, J. 
E. Aldred—replacing the late Mr. W. Eliot Fette; Agent, J. F. Porter. 
The gross rate for gas for illuminating and fuel use was put at $2.50 
per 1,000, prompt payment securing discounts, ranging from 124 per 
cent. to 20 per cent., according to the quantities used each month. The 
net rate on gas sold for power purposes was fixed at $2. The revised 
schedule goes into effect the Ist prox. 





AT the annual meeting of the Bangor (Me.) Gas Light Company it 
was voted to make sensible improvements on the manufacturing and 
distributing plant. The officers elected were: Directors, T. U. Coe, 
Chas. P. Stetson, C. C. Hamlin, J. F. Snow and L. W. Cutter ; Presi- 
dent, T. U. Coe; Treasurer, G. A. Crosby; Clerk, C. M. Griffin ; 
Superintendent, Chas. E. Dole ; Asst. Supt., V. K. Gould. 





Tue Braddock (Pa.) Gas and Light Company has united its interests 
with those of the Homestead Electric Light Company, under the direc- 
tion of the American Water Works and Guarantee Company. Mr.W 





M. McCleary is to manage the consolidated enterprises. 








le 
AS 
st 
ig 
se 
n- 
at 


si 


sts 


WwW 





May 22, 1899. 


American Gas Light Aournal, 


775 





[a 











Mr. WM. H. Perry, for many years a Director in the Bridgeport 
(Conn.) Gas Company, died at his home in Bridgeport, the afternoon 
of the 9th inst. 





Tur Richmond County Gas Light Company, of Stapleton, N. Y., 
owing to the greatly increased demands made upon it by its consumers, 
has been obliged to largely add to its generating capacity. The con- 
tract for the extension has been awarded to the United Gas Improve- 
ment Company, which has been authorized to install a set of its stand- 
ard, double superheater, Lowe water gas apparatus, up to a capacity of 
750,000 cubic feet per day. The Richmond Company will also make 
other additions to its plant, notable among which is a new relief holder. 





A CORRESPONDENT in Memphis, Tenn., forwards the following: ‘“‘The 
final union of the gas interests here was completed on the 8th inst. 
The Equitable Gas light Company has purchased the properties of the 
Memphis Gas Company and provided some $250,000 additional cash 
for extensions of mains, generating plant at one station and for the cost 
of connecting the two systems. The entire capital is: Bonds, 5 per 
cent., $1,000,000; stock, $1,000,000. All the outstanding securities have 
been taken in and exchanged. Business here is remarkably brisk, and 
although the Company has as yet done nothing towards laying new 
mains, over 400 new consumers applied in April, on the old system, and 
the Company is satisfied that, when the proposed main extensions are 
completed, the increase in consumers will be not less than 1,8U0. Ten 
miles of pipe (4-inch, 6 inch and 8-inch) have been ordered and are now 
being shipped. The Directors will comprise the members of both the 
old Boards, and officers will be elected soon. Substantially, all the im- 
portant positions have been satisfactorily allotted.” 





Mr. M. H. Spear, formerly with the Standard Gas Light Company, 
of New York, has been appointed Superintendent of the Hornell Gas 
Company, of Hornellsville, N. Y. 





THE National Gas and Construction Company, of Philadelphia, which 
is said to be in some way connected with the American Pipe Company, 
has purchased the plants of the Greenville (S. C.) Gas and Electric 
Light and Power Company. There will be no change in the official 
title of the concern, and its officers are : President, George M. Bunting, 
Chester, Pa.; Secretary, H. Bayard Hodge ; Superintendent, H. T. Poe. 





THE gas supply of Greenville has been conducted by Mr. R. R. 
Asbury since 1875. The original works were constructed by Messrs. 
Waterhouse and Bose in 1855, and were for a time during the civil war 
completely shut down. 





THE voters of the town of Westfield, Mass., have indorsed the propo- 
sition to bond the town in the sum of $150,000, which amount repre- 
sents the cost to the town of acquiring the local gas works, which are 
hereafter to be operated on municipal account. 





THE authorities of Memphis, Tenn., have decided to apply the $50,000 
forfeit received from the Memphis and Equitable Gas Light Companies, 
in consideration of their having been allowed to consolidate their in- 
terests, to the building of a police central station house. 





AT the annual meeting of the Spokane Falls (Wash.) Gas Light 
Company the retiring officers were re-elected. The annual reports 
showed a most surprising increase in sendout for the year—no less 
than 28 per cent. During the year $11,000 was expended in street main 
extensions. A dividend of 6 per cent. was declared on the preferred 
stock, the common coming in for 3 per ceni. Secretary Aldrich must 
be a very contented man this spring, even if much work confronts 
him. 





WE are informed that the proprietors of the Hazleton (Pa.) Gas Com- 
pany have refused to dispose of their properties to the syndicate which 
las been endeavoring to purchase the control in the artificial lighting 
couipanies of the place named. 





AT the annual meeting of the Rhinebeck (N. Y.) Gas Company the 
Ollicers named were: President, M. V. B. Schryver ; Treasurer, C. §. 
Van Etten ; Secretary, Raymond Rikert. 





Tue Directors of the Consolidated Gas Company, of Baltimore, Md., 
have declared a semi-annual dividend of 2 per cent., payable June 16. 





Dr. N, Witgy Taomas has been appointed Chief Inspector of Gas 
Meters, Bureau of Gas, Philadelphia. Dr. Thomas has been Professor 
of Chemistry in Girard College since 1884. 








Mr. Maurice O’Connor has resigned the position of official gas in- 


spector for Chicago. It is understood that the place will be abolished, 
or that it will be consolidated with the berth of city electrician 





AT the annual meeting of the Phcenixville (Pa.) Gas Light and Fuel 
Company the following officers were elected : Directors, H. H. Gilky- 
son, L. B. Kaler, N. H. Benjamin, Harry Sloyer, John M. Reeves, I. 
J. Brower and Alfred Eachus ; President, H. H. Gilkyson ; Secretary, 
E. N. Pennypacker ; Treasurer, L. J. Brower. 





A CORRESPONDENT in Baltimore, writing under date of the 15th inst., 
says: ‘‘ The gas and electric plants of Frostburg, Md., have been pur- 
chased by Messrs. M. Wineland, R. Annan and Duncan Sinclair, of 
Frostburg, and R. H. Henderson and Daniel Annan, Jr., of Cumber- 
land, Md. Mr. Sinclair purchased five-sixths of the capital stock of the 
Gas Company, and hereafter it will operate in complete harmony with 
the Electric Light Company. The officers named are: President, 
M. Wineland ; Treasurer, R. Annan ; Secretary, D. Sinclair. 





THE contracts for the bridges along the line of the Shelton (Conn.) 
Street Railway Company have been let to the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn. These structures are to be of the type 
known as ‘‘ Peck’s Mill” bridge, which is a deck construction, having 
four 130 feet riveted lattice spans, and three plate girder spans about 40 
feet each. The total length of the bridge is 654 feet. The trestle for 
the South End Land Company consists of one 130 feet riveted lattice 
span, one 30 feet and one 60 feet plate girder span, making a total 
length of 220 feet. Besides these are two plate girder spans (one of 60 
feet) over Far Mill river, and a bridge in the town of Shelton, which 
answers as a highway bridge as well as a crossing which carries the 
street railway track. 





Messrs. GEORGE G. SMITH and W. C. O'Leary are proposing to build 
and operate a gas plant in Lakewood, N. J. 





THE Board of Education, Philadelphia, has adopted a resolution per- 
mitting the United Gas Improvement Company to put meters in the 
public schools for the purpose of measuring the gas used therein for 
fuel use. Cooking is taught in many of the schools, and the fuel used 
in the demonstrations is gas. 





AT the annual meeting of the Coatesville (Pa.) Gas Company the 
following officers were elected : Directors, Chas. Hewes, H. J. Bran- 
son, W. H. Gibbons, A. F. Huston, L. G. McCauley, Richard Strode 
aud Jos. Humpton—the latter takes the place of Col. W. B. Menden- 
hall, deceased ; President, Chas. Hewes ; Secretary and Treasurer, H. 
J. Branson. 





THE Patterson and Passaic (N. J.) Consolidated Company will ex- 
tend its mains to and through the Clifton district this summer. 





At the annual meeting of the Citizens Gas Light and Heating Com- 
pany, of Bloomington, IIls., the following Directors were elected: J. 
L. White, George W. Funk, John T. Lillard, Williard Parritt and J. 
A. Wilcox. The Company, it is said, contemplates the making of 
many improvements to the plant this season. 





THE Municipal Gas Company, of Albany, N. Y., has removed to its 
new Office quarters, in its building on the south side of State street, 
near Lodge street. The offices are not exceeded by those of any other 
corporation in Albany, either on account of adaptability or complete- 
ness. 





THE generating plant of the Wheeling (West Va.) works is to be in- 
creased by the addition of 4 new benches of 5’s. 





At the annual meeting of the Mauch Chunk (Pa.) Gas Company the 
officers elected were : Directors, E. H. Blakslee, Henry Londheim, Asa 
Blakslee, J. C. Dolon, Allen Craig, W. B. Mack and Alonzo Blakslee ; 
President, J. C. Dolon ; Secretary and Treasurer, S. S. Smith ; Supt., 
E. R. Enbody. 


Messrs. Baxter & YounG have contracted to erect for the Kerlin 
Brothers a plant for the manufacture of artificial gas at Tiffin,O. The 
supply of natural gas at Tiffin has so dwindled that an artificial supply 
is absolutely necessary. 








ADVICES by way of Milwaukee, Wis., dated the 13th inst., are to the 
effect that William Mainland, Charles L. Carpenter and local associates 


(Continued on page 776.) 
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have applied to the authorities of Racine, Wis., 
for a franchise to maintain and operate a gas 
plant in that city. It is also suggested that A. 
M. Sutherland is concerned in the scheme. 
They propose to sell gas at $1.25 per 1,000 on 
illuminating account, the charge for fuel use 
to be $1. Our correspondent is not clear in his 
account of this movement, so the guess is made 
here that it merely means a new franchise for 
the existing Company. 








Coal and Coke in Montana. 





Mr. Fred. D. Smith, writing in Engineering 
and Mining Journal respecting the coal and 
coke production of Montana, says that three 
counties furnished practically all of the coal 
mined in Montana during 1898—Carbon, Park 
and the adjacent parts of Gallatin, and Cas- 
cade county. The last named leads all others 
with a production of 993,261 tons. This was 
due to the large scale on which the Anaconda 
Copper Mining Company mined coal for its 
own consumption and for its coke. Carbon 
county, with the mines at Red Lodge, where 
the principal operators are the Rocky Fork 
Coal Company, produced a total of 271,496 
tons. Park county, with mines at Horr, where 
are located two of the three coking plants of 
the State, made a good showing with 121,565 
tons. The mines in Gallatin county adjacent 








to the coal properties of Park county, produced 
some coal, but extensive mines will become 
shippers early in 1899 and give this county a 
better standing. The mines at Chestnut will 
probably become the most noted of the new 
properties. Among the scattering mines are 
found some producing properties at White 
Sulphur Springs, Meagher county ; Chinook, 
Choteau county, and Augusta, in Lewis and 
Clarke county. In these latter cases the coal 
is of poorer quality and finds its use only in 
the local trade. 

Owing to the good market for coal in the cit 
ies of the State, and for coke, if the coal is suit- 
ed, the price of the coal at the mines generally 
is $2 per ton, though in some cases the operat- 
ors claim $2.50 and $3 as the value at the 
mine. Incomplete figures in detail make it 
possible to judge that $2 is not a fair estimate of 
the cost per ton for production, it being too 
high. 

The labor account shows much of interest. 
While not all companies have furnished figures 
for labor, yet accurate figures for the major 
portion of the output can be given. A total of 
883,826 tons mined cost for labor, $890,827, giv- 
ing an expenditure of $1.01 for labor for each 
ton of coal. 

The total output for the year was 1,450,471 
tons, of which 143,338 tons were used for coke. 
The estimate given in the Engineering and 
Mining Journal, Jan. 7th, 1899, was 1,367,800 
tons. The values, as given by the producers, 
amounted to $1,902,251; an average of $1.31 a 
ton. 

Three companies alone produce coke in the 
State, the Anaconda Copper Mining Company 
with mines and ovens at Belt; the Montana 
Coal and Coke Company, with mines and 
ovens at Horr, and the Butte & Yellowstone 
Coal and Coke Company at Horr. But one 
company ran its plants to the full capacity in 
1898, putting in 309 days worked, while one 
ran but 203 days. The Anaconda Company 
suffered the loss of its washer after 3} months 
run on full time. The operating capacity, 
then, was 103 ovens for 203 days, 15 ovens for 
309 days and 100 ovens for 105 days. All use 
the beehive ovens. In the case of the Mon- 
tana Coal & Coke Company nearly all of the 
coal mined is used directly for coking. 

An interesting study is the amount of coal 
lost in washing and the coke produced per ton 
of coal used. In the case of the Belt coal of 
the Anaconda Company, 1.97 tons are reduced 
to 1 ton by washing, anda yield of 1 ton of 
coke for every 2.23 tons of washed coal, or for 
4.39 tons of coal, unwashed, is obtained. The 
Montana Coal & Coke Company makes 1 ton 
of coke from 1.69 tons of coal, though it is not 
stated whether this figure represents washed 
coal or not. The Butte & Yellowstone Com- 
pany make 1 ton of coke from 1.66 tons of coal, 
though it is not stated if this represents washed 
coal or the crude product. The yield per oven 
per day is as follows: For the Butte & Yel- 
lowstone, 1.604 tons; for the Montana Com- 
pany, 2.564 tons, and for the Anaconda Com. 
pany, 0.877 tons. 

The value of the coke as well as forthe coke 
used in making it is computed at the selling 
price f.o.b. cars, which for coke is given by the 
Butte & Yellowstone Company at $7.50, and 
by the Montana Company at $8. 

There was a total tonnage of 70,234 tons of 
coke made from a total of 143,338 tons of coal, 
showing an average of 2.04 tons coal used in 





making a ton of coke. To coke the coal a total 
of $58,872 was paid for labor, while the coke 
thus produced had a value of $529,825. 








The Market for Gas Securities. 





Thereis very little to write respecting chances 
in the gas situation in Manhattan borough, the 
magnates in control of the trading having 
lapsed into a state of masterly inactivity. There 
is no telling, however, when the different strat- 
egical boards will order new moves of natures 
more or less startling. The Consolidated Com- 
pany has about exhausted all the means at its 
command to make its ordinary shareholders 
feel uncomfortable, but there is still left to it a 
last step that might dislodge considerable in- 
vestment stock. The step is a simple one, and 
would consist merely of a resolution to reduce 
the dividend rate. It would require some nerve 
to do this, but Irving place has plenty of that 
sort of fiber. During the week Consolidated 
sold up to 190 and down to 183. The opening 
price to-day (Friday) was 185, but by noon 
sales had been made at 184. Other city shares 
show no particular change. We understand 
that the plants of the Flushing (L. I.) Gas 
and Electric Light Company have changed 
hands, but are unable to say who the purchas- 
ers are. 

Brooklyn Union is in some demand at the 
figures of last week. The feature of the week 
in gas trading was a senseless break in Peoples 
of Chicago, which, owing to the lamentable 
death of Mr. Roswell P. Flower, sold on the 
13th inst. as low as 100. Its recovery was 
rapid. Bay State is lifeless, at something under 
8, and the quotations for Cincinnati still reflect 
the attempts of those behind the project for an 
opposition company for that city. Consumers 
of Jersey City is 90 bid, and Baltimore Con- 
solidated shows no change. The plan to re- 
finance the Washington (D. C.) Company has 
failed. 








Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau. Street, New Yor« Ciry. 
May 22. 


=” All communications will receive particular attention 
= The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......cseseeees $39,078,000 100 185 185% 
Central Union, Bonds, 5's. 8,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 : 
115 = 118 


© 1st Con. 5°s....... 2,300,000 1,000 
Metronolitan Bonds ........ 658,000 . 108s 112 
MUCUAL..cccccccccccccccccccs 3,500,000 100 300 34 

6 BORES cccccccccccccee 1,500,000 1,000 100 i 
Municipal Bonds.......+++++ 750,000 4 aS 
New Amsterdam Gas Co... 13,000,000 100 36 2Hlg 
Preferred............+.. 10,000,000 100 68% 
Bonds, 5’S.cccecccceseees 11,000,000 1,000 100% 10! 
Northern Union, Bonds, 5’s. 1,250,000 1,000 95 97 
New York and East River.. 
Bonds ist 5°S.......+se008 8,500,000 1,000 109 1/1 
1st Con. 5'S...0006 1,500,000 =r! 112114 
Biichmond Co., 8. I......+++ 348,650 50 70 es 

“ Bonds....... 100,000 1,000 4 

Standard.......csesessessess 5,000,000 100 i288 )35 
Preferred .....ccscccccee 5,000,000 100 145 155 
Bonds, ist Mortgage, 5's 1,500,000 1,000 112 114 

TOmCeES vovccccccccccveccces 299,65 500 0=—_ 1130 

Out-of-Town Companies. 
Brooklyn Union ........+00 15,000,000 100 142% 143 
_ * Bonds (5's) 15 000,000 1,000 118 119 
Bay State. ..0...ccccsceess 50,000,000 50 am «OM 
* Income Bonds. 2,000,000 1,000 > 75 
Binghamton Gas Works.. . 450,000 100 40 
bagchens 95 











May 22, 1899. American Gas Light Journal. 777 





— 











—_ 














Boston United Gas Co,— 
is Series S. F. Trust.... 7,000,000 1,000 92 “ 
; a Sie 24% 25; BOO hee 68 71 
Buffalo City Gas Co........ 5,500,000 100 12 14 
- Bonds, 5’s_ 5,250,000 1,000 89 9 
Central, San Francisco..... 2,000,000 = 105 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 104%4 
ColuMDUB..cccccscccccceses. 1,144,700 100 7 75 
5 ist Mortgage..... Seenact 1,207,000 1,000 106 108 
. Consumers. Jersey City.... 2,000,000 100 90 én 
, - Bonds Seeeeesers 600,090 1,000 107% ll 
‘ Cincinnati G. & C.Co..ecee. 8,500,000 100 194 195 
, Consumers, Toronto........ 1,700,000 50 235 
- Capital, Sacramento........ 500,000 50 * 35 
; Bonds (S'S)s.<00ccccccecs 150,000 1,000 
Consolidated, Baltimore... 11,000,000 100 654 +56 
Mort, Dien eccsccces 3,600,000 on 118 
Chesapeake, ist 6’s..... 1,000,000 
3 Equitable, ist 6's. ...... 910.000 i os 
Consolidated, 1st 5’s... 1,490 000 és 112 
A Consolidated GasCo.ofN.J. 1,000,000 100 23 2% 
: Con. Mtg. 5’s...... 380,000 1,000 80 82 
| Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......... 90,00C 100 Fe 100 
5 Bondi arith cxvece Shes oe if tw 
e Detroit City Gas Co........ 4,560,000 50 65 6544 
t Prior Lien 5’s....... 4,546,000 1,000 944 W% 
1 Detroit Gas Co., 5°S.... .... 428,000 1,000 9% 96 
WIE So acesi sss « 81,000 100 
4 quitable Gas & Fuel Co., 
1 Chicago, Bonds,.......... 2.000.000 1,000 : 101 
5 Fort WAYMO .sece. occcceee 2,000,000 as 62 65 
- RRS ee renee’ 2.000.000 ‘ 80 85 
i Grand Rapids Gas Lt. Co.. 1,000,000 50 
5 Ist Mtg. 5’s........ 1,125,000 1,000 - : 
| Hartlenhs side tdechiecs veces 750,000 25 145 
indlaRGscee. iss <cccen 2,000,000 Ap 122 128 
, Bonds, 6’s....... 2 650.000 oe 105 106 
Jackson Gas CO.......ce0e 250,000 50 
e | 2 eee 250,000 1,000 - — 
Joracy. CMs ss cues cadens 750,000 20 25 2% 
k Lafayette Gas Co., Ind..... 1,000,000 100 68 70 
Ss DOUG vcwiacnwecsesviss 1,000,000 1,000 81 86 
e Lowi nics: cs dean ceases 2,570,000 50 106 108 
Laclede, St. Louis .......... 7,500,000 100 53 54 
eC Preferred......... ...0.. 2,500,000 100 10214 103 
Ss BOMB sail ede 'ct<2 cdee 10,000,000 1,000 107 108 
r Madison Gas & Elec. Co.... 400,000 100 68 70 
t 7 Ist Mtg. 6’s........ 350.000 1,000 102 
Montreal, Canada .......... 2,000,000 100 200 
a Newark, N. J.,GasCo...... 1,000,000 a 200 220 
s Bonds, 6°S ......+e00.+0+ 4,000,000 d 128 =: 180x 
_ New Hiss éiscccicccecce 1,000,000 5) 280 300 
Nashville Gas Lt. Co. We ciseose 1,000,000 50 110 an 
Oakland, Cal.......... sesees 2,000,000 % 584g 55 
$s ” ME catecs- ce 750.000 
Peoples G. L. & Coke Co.. of 
Chicago. . cesses 25,000,000 100 1195 119% 
Peoples Gas Lt. ‘& Coke Co., 
Chicago, Ist Mortgage.... 20,100,C°  °,000 wi% 112 
2d ofp aie 2.500.000 1,00C 104 105 
Peoples, Jersey City........ 500,000 50 215 
d Rochester Gas & Elec. Co.. 2.150.000 50 6&2 
PreQapiines «9k cco cwdess 2,150,000 50 106 
Consolidated 5’s........ 2,000,000 87% 90 
San Francisco, Cal. ........ 10,000,000 100 74 75 
St. Paul Gas Light Co...... 1,500,000 100 50 32 
ist Mortgage 6’s. ..... 650,000 1,000 82 
, Extension,6's..... .... 600,000 1 000 ss 
6 General Mortgage, 5’s 2,428,000 1,000 80 82 
St. Joseph Gas Co.......... 1,000,000 100 
i. “  ‘Iet Mtg. 5’s........ 750,000 1,000 : . 
M4 Syracuse, N. ¥...........-. 1.750.000 100 16 19 
% ae 1,612 000 1,000 5) 89 
Washington. D.C .......... 2,500,000 W@W Wk, 203 
First mortgage 6's ..... 6(.0,000 
Western, Milwaukee «.-. 4,000,000 100 97 " % 
Bonds, 5’8 ...... ...+- . 8,830,500 s 6 108 
Wilmington, Del............ 550,000 208 
% 
° ? 
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Warren Foundry and Machine Co., New York City...... 79 
Donaldson Iron Co., Eimaus, Pa.... ........+++ Jieeceovee 797 
Utica Pipe Foundry Co., Utica, N. Y............. ecccces 1w7 


PIPE CUTTERS. 
The Anderson Pipe Cutter Co., East Boston, Mass........ 779 
GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., N. Y. City.......sseeeseees 778 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y..cscccsceccscceccessseccccee 109 


GAS COALS. 
Penn Gas Coal Co., Phila., Pa......cscccescceseceveseceees 91 


Perkins & Co., New York City ........cccee-sceeseeees if 
Despard Gas Coal Co., Baltimore, Md...........++ssseee+ 791 
Westmoreland Coal Co., Phila., Pa......... bobuccedseses - 791 


Berwind-White Coal Mining Co., New York and Phila... 790 


CANNEL COALS. 





James T, Lynn, Detroit, Mich......ccccccscsccseccevecss 192 
A. E, Boardman, Brevard, N. C......ccscccccsscccccesees (92 









Perkins & Co., New York City .ccscsecseccceccecveccccess 190 


| 


GAS ENRICHERS, 


| Standard Oil Co., Now Werke CIO ccccccccccccccccccece eee 
| The Sun Oil Co., Pittsburgh, Pa.............. ecccececcece 


COKE CRUSHER. 
C. M. Keller, Columbus, Ind........scscccccccccccccscecces 


GAS GAUGES. 
The Bristol Co., Waterbury, ComD......seesscsseseeees 


GAS GOVERNORS. 


SELF-SEALING MOUTHPIECE DOORS. 


PURIFYING MATERIALS. 


Connelly Iron Sponge and Governor Co- New York City 
ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ............-+00--00:- 


GAS ENGINES. 
Backus Water Motor Co., Newark, N. J.....sseeseeee---- 


- ENGINES AND BOILERS. 


PUBIFIER SCREENS. 
John Cabot, New York City..... bwecsdbcccdccedsccceses- 





The Hazelton Boiler Company, New York City.......... 77 


791 
791 


791 


. 730 


Connelly Iron Sponge and Governor Co., New York City 789 
Isbell-Porter Co., New York City.......c0.-sseeeeeees sooo TH 
Be BD. Wood & Cah, Fi Pin ccc sccccccccccavece Cocccccee 794 
Wm M. Crane Co., New York City. .....ccccccccsssss-+- 190 
CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y......0.eeseeeee 788 
RETORTS AND FIREBRICKS, 

J. H. Gautier & Co., Jersey City, N. J........ceeeeeseeess 788 
B. Kreischer & Sons, New York City........ccsesessseess 788 
Es Wey, TO ee SI + cnctncdcccccaccencesecoseee 788 
Laclede Firebrick Mfg. Co., St. Louis, Mo...........e00+ 788 
Sees ON Eas Ed neccncncncesccescosssceuseocss 783 
James Gardner, Jr., Pittsburgh, Pa........ceee.esee- occe Tae 
Henry Maurer & Son, New York City...........secceeees 788 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 788 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 7 

Brooklyn Firebrick Works, Brooklyn, N. Y..........06 788 

REGENERATIVE FURNACES, 

Bartlett, Hayward & Co., Baltimore, Md..............+6. 793 
Pred. Brediel, MB WeReO, Wi. os. oc cccccccccccccccccccecs 782 
J. H. Gautier & Co., Jersey City, N. J..........-.-ceeee-s 788 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 788 
Adam Weber New York City... cccccccccccccccccccccces 788 


Isbell-Porter Co., New York City ........ccccoscsevccccces TO 

Continental Iron Works, Brooklyn, N.Y........seesseeees 734 

Logan Iron Works, Brooklyn, N. Y..........+: Soeececece 796 

R. D. Wood & Co., Phila., Pa......... Gntasennéeusoessenes 794 

INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.........essse0 gece Can 
BURNERS. 

C. A. Geleorer, PRIM. 2c. .scccccccvcce soevesseceveves 794 

Wm. M. Crane Co., New York City. .... ... 002 sgeeeee- 778 

D. M. Steward Mfg. Co., Chattanooga, Tenn.... .... eoes-T00 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 778 
STREET LAMPS. 

Welsbach Street Lighting Co., New York and Phila..... 784 

Thos. T. W. Miner, New York City........cccscceseece- .. 779 


Connelly Iron Sponge and Governor Co., New York City 789 
Greenpoint Chemical Works, Brooklyn, N.Y............. 739 
van Baarda & Co., Dusseldorf-on-the-Rhine.............. 789 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y. ........+. 780 
Chapman Valve Manufacturing Co., Boston, Mees... 789 
R. D. Wood & Co., Phila., Pa.............00. wadiedese coos 704 
Continental Iron Works, Brooklyn, N. Y................. 794 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 783 
Isbell-Porter Co., New York City........... seed vueweeses. i9t 
The Western Gas Construction Co., Fort Wayne Ind.. . 800 
EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind.......... 783 
Isbell-Porter Company, New York City...............0+. 794 
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GAS STOVES. 


American Meter Co., New York and Philadelphia ....... 795 
Maryland Meter and Manufacturing Co., Baltimore, Md. 798 
Keystone Meter Co., Royersford, Pa.........sseesseesees 798 
Wm. M. Crane Co., New York City..,...seeeeseeseeeeses> 780 
Detroit Stove Works, Detroit, Mich.......seccocseseesees 658 
George M. Clark & Co., Chicago, Ills.......sesesesseeees 618 


HOT WATER HEATERS. 


J.P. B. Sadtler & Co., Baltimore, Md.....sccccseseeseees 77 
Wm. M. Crane Co., New York City............cceceeeees 7 


GASHOLDER TANKS. 
J P. Whittier, Brooklyn, N. Y......ce00...-+00 eccccccocece 780 


GASHOLDERS., 
Bartlett, Hayward & Co., Baltimore, Md......... eoecccee 
Continental Iron Works, Brooklyn, N. Y.....0+.se00+---- 794 
Deily & Fowler, Philadelphia, Pa.............000 eoncocce S00 
Davis & Farnum Mfg. Co., Waltham, Mass............+++ 792 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... Sosevceces 792 
Stacey Mfg. Co., Cincinnati, Ohio...... eocccccccscccce coe 796 
R. D. Wood & Co., Philadelphia, Pa.......... eee ene nan Tee 
Logan fron Works, Brooklyn, N. Y....sscsccsssesesseces 196 
Riter-Conley Mfg. Co., Pittsburgh, Pa..... entgnescheseca 795 
PATENTS. 
H. 8. Thornberry, Washington, D. C....sesececsseeeenere 797 
ADVERTISING. 
J. Howland Harding, New York City...........seeeeesss 578 


BOOKS, ETC. 


Newbigging’s Handbook........csscscccccerssccvecscscces 784 
Scientific BOOKS.........csccesecccveees petocesveuaseesses 790 
Digest of Gas Cases.......ccccccccccscssccccccccsccccccoes 791 
Practical Photometry............ese0 ddcoveseressoucease 788 
Gas Flow Computers...........++ cececscccee eoccvccccccocs 791 
Basher! “Gas Wothke” ...cccccccccsccccccccssocscccsccees 489 
Gas Engineer's Pocket-Book...... Sb cowecesbsccseces ecco . 781 


Excerpts from Reports of Gas Commissioners........... 793 
POS OR FUSE ... cccvccccccccccccccocescocrecsecccccessese 759 
Binders _...... cocecvcecs CORe gecwecscacccceusces -e6sbece 797 





Position Wanted 


As Superintendent or Manager of a 
Gas Property 
in a city of from 5,000 to 20,000 population. Has had 12 years’ 
experience in both coal and water gas works. Has been suc- 
cessful in increasing business. Would invest some money in 
a good place. References exchanged. 
1249-3 Address * M..”’ care this Journal. 











Position Wanted 


As Superintendent or Assistant Super- 
intendent of Gas Works, 


By a young man well experienced in the manufacture and 
distribution of gas. Can fu: nish references. 


1238-3 Address ‘“‘ O. K.,”’ care this Journal. 





WANTED, SECOND-HAND APPARATUS. 


An Energetic Gas and Electrical 


I am in position to offer at attractive prices, a consideralle 











Manager ; 

quantity of good, usable second-hand Gas Apparatus, of 
poy ow = a ot eed ek conteeains. various kinds and sizes, such as Purifiers, Station Meters, 
construction work. ‘Address Exhausters, Scrubbers and Condensers, Bench Ironwork, 
1247-4 “FIDELITY,” care this Journal. | Water Gas Machinery, Tanks, etc., etc. Gas Companies or 
Contractors who can use such will find it worth while to 
oni write for prices, stating their requirements. Gas Companies 
Positio n Wanted .® having apparatus to dispose of are invited to communicate 

upon the matter. F. H. SHELTON, 


On account of changes made in my present Company, I will 
eever my connection therewith on February 20, and solicit 
correspondence with Gas Companies contemplating a change 
of management. Eight years with presentCompany. Ref- 


erences, E. G. HOLZER, Supt. Gas Dept., iV ou 
1238-tf Roanoke Gas and Water Co., Roanoke, Va. We g1 e y 


sean | 144 


A Small Gas and Electric Light Plant, 


815 Fidelity Building, 112 N. Broad St., Phila 














in a Southern city of 3,800 inhabitants. perfect Lava Tips with 
Address FORT WAYNE ELECTRIC CORPORATION, every Gross you buy. 
1097-tf Fort Wayne, Ind. 





“A CEASAR GOULD 00 NO MORE.” 


Gas Companies should insist 
upon getting the Best. 





Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 






MADE BY 


The D. M. Steward Mig. Co., 


N. Y. Office, 107 Chambers St. CHATTANOOGA TENN. 











ee 


Bray’s Patent Gas Burners 


Are universally used and recommended by leading Gas Companies 
of the world. 


Every Burner stamped with name and Trade Mark. Take no 
imitations. 
Made for high and low pressure. Send for description and prices, also for 


ACETYLENE BURNERS. 


We are Sole Agents for the United States. 


WILLIAM M. CRANE COMPANY, sesso. 


Nos. 1181 and 118388 Broadway, New Work City. 

















GOODMAN: 


GAS MAIN STOPPER 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 
For Particulars Address 


SAFETY CAS MAIN STOPPER COMPANY, 


211 Hast 116th Street, New York. 














An Economical Hot Water Heater. 





Yours very truly, 





J. P. B. SADTLER & 


PERFECT COMBUSTION. NO SMOKE. NO ODOR. 


FULLY GUARANTEED. 


Will heat the Water in a Boiler in less than half the time required by a Range, and at less than halt 
the expense. Nothing to get out of order, and will last a lifetime. 


BurFra.o City Gas Co., BurraLo, N.Y., April 1, 1899. BaLTimore, MD., March 24, 1899. 

J. P. B. Saptier & Co., 813 S. Howard St., Baltimore, Md. | J. P. B. Saptter & Co., 813 8. Howard St., Baltimore, Md. 

Gentlemen—Replying to your favor of the 30th of March. Gentlemen—A test of the Heller Water Heater witnessed 
The Heller Heaters that you have already furnished seem to | by me March 21, 1899, showed that with a consumption of 
be large enough, and we will not at present care to use any | 30 feet of gas per hour, the water in a 28 gallon galvanized 
of the larger size that you mention. We have had nocom- | boiler could be heated from 59° to 102°, or 43° in one hour. 
ere in regard to the Heller Heater that we have used in | Temperature of room at time of test 64°. 

uffalo, and so far they are weg vo good satisfaction. Respecfully, 





E. JENKINS, Engineer. Gro. BrapENKoppP, Ass’t Engineer, Con. Gas Co. 


Clamp Heater te Pipe one Boge mg away from bottom of Boiler. Always use an independent connection, °F 


Gas Stove connection, so as to get a good flow of Gas. 


CO., 813 South Howard Street, Baltimore, Md. 














May 22, 1899. 





American Gas Light Dournal. 779 





—_~ 








w. H. PEARSON, 


W. H. PEARSON, Jr., 
Prest. Vice-Prest. 


THE EGONOMICGAL GAS APPARATUS CONSTRUCTION CO., LD. 


J. T. WESTCOTT, M.E., 





L. L. MERRIFIELD, M.Inst.M.E., 


Manager. Chief Engineer. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: 


Telegraphic Address: 


'9 ABINGDON STREET, WESTMINSTER, S.W. 


‘* CARBURETED LONDON AND TORONTO.’ 





The above Company have erected since 1893, or are now erecting, hele. unbnoenel type of Carbureted 
Water Cas P.ants at the following Cas Works: 


Cubic Feet Daily. 


es 6 ke eww 1,250,000 


Windsor Street Works, Birmingham, Eng.. . 2,000,000 
Saltley Works, Birmingham, Eng. . 2,000,000 
0 300,000 
a 2,250,000 
Swindon (New Swindon Gas Co.), Eng. 120,000 


Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 
Windsor St. W'ks, Birming’m, Eng. (2d Contract) 2,000,000 


WSs th ee | ,000,000 
le ee bo ears 250,000 
| UNE Sr IS eee ae a 5 ee 250,000 
Toronto (Second Contract, Remodeled), . . 2,000,000 
lindsay (Remodeled), . . . .... 125,000 
ee cg a cg i Rew 250,000 
Ottawa (Second Contract), . . .... 250,000 
Brantford (Remodeled) . . ..... 200,000 





Cubic Feet Daily. 


St. Catherine's (Remodeled), . . . . . 250,000 
oon. x mk. ews tren 125,000 
ey ge, ey ka 500,000 
ae 250,000 
re 750,000 
St. Catherine's (Second Contract), . . . 250,000 
re 2,000,000 
Ws s+ eee ee se 500,000 
Colchester, Eng. (Second Contrac!), 300,000 
Ce, i os ee eas 750,000 
a re 500,000 
ee a 300,000 
Crystal Palace District, Eng. . . . . . 2,000,000 
I erage pe eg etn ce ee 300,000 
I 6. ss oe oh en wes 150,000 
a ee 2,000,000 








“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 











GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Utfice, No. 245 Broadway, N. Y. City. 











The Gas Engineer’s 


Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 
Price, $2.50. 


A.M. CALLENDEM & OO., 32 Pe Street, N.Y. City 
















a THE ANDERSON Estenscuttex 


Made in all sizes. 


Will cut from 2 in. to 24 in. 


: Pipe Cutting Tool , 


HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 








SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 





LARCE-SIZE BOILERS IN STOCK. 
Qur new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 


GENERAL OFFICE: 








S5) G> No. 716 E. 13th ST., New York, U.S.A. 





Cable Address, ‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 





For Cutting Cast, Wrought 

Iron, Gas & Water Pipes. 

THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 

163 Liverpool st,,E. Boston,Mass 

N. Y. Office, 135 Greenwich St 
C. H. Tucker, Jr., Manager. 

WALDO BROS., 
102 Milk Street, Boston, Mase 
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GAS APPLIANCES FOR EVERY PURPOSE. 


GAS RANGES, 
GAS SOLDERING STOVES, 
GAS STEAM TABLES, 
GAS CREMATORIES, 
BRAY BURNERS, 
GAS BURNERS, 
GAS SIGNS, 
SELF-LIGHTING BURNERS, 
BY-PASSES, 
GAS FITTINGS, 
METER COCKS, 
SERVICE COCKS, 
WAX TAPERS, 
GOOSE NECKS, 
SOCKETS, 
TUBING, ETC., 
GRAY IRON CASTINGS. 


GAS WATER HEATERS, 
GAS KILNS, 
GAS LAUNDRY STOVES, 
GAS OVENS, 
GAS PLATE WARMERS, 
GAS OYSTER STEWERS, 
GAS CONTROLLERS, 
GAS BROILERS, 
GAS HEATING STOVES, 
GAS FIRES, 
GAS RADIATORS, 
GAS LOGS, 
GAS CANDY STOVES, 
GAS GRIDDLES, 
GAS FURNACES, 
GAS IRONS, 
GAS TIPS, 











THE NEW VULCAN GAS RANGE. 


Sizes, 16 and i8-inch Ovens. 


FOUNDRY : 
Peekskill, N.Y. 





WILLIAM M. GRANE GOMPANY, 


Office and Showrooms: 1131 and 1133 Broadway. 
Send for 1899 Catalogue. 


FACTORY : 
447-453 W. 14th St. 


Sole Agents for BRAY BURNERS for U.S.A. 











Special Trays for Iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 


ANA \\\ 
\ Nets 
ANC 


< 
_~ >? 
\ ee 
S's 
¥ ee 





© 


SAAN ANS AN 
553-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Oirculars. 








Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re. 
cords of 


treet 
Cas gk a re. 
Simple in con- 

struction, 

accurate in operation, 

and low in price. 
Fully Guaranteed. Send for 
reulars. 


THE BRISTOL C0, 


Waterbury, Conn. 












ALEX. C. HUMPHREYS, M.E., M. Inst. C, E. ARTHUR G. GLASGOW, M.E., M. Inst.C.E. 


HUMPHREYS & GLASGOW, 


BANK OF COMMERCE BLDC., 
31 Nassau Street, 
New York. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 


9 VICTORIA STREET, 
London, S.W., 
England. 
































GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Pans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. ¥. 








CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gales for Gas, Ammonia, Water, Ete. 


Also, Gate Fire Hydrants with and without Independent 
Nozzie Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, 4” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 











HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 
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F. L. Witcox, Treasurer. 


CHARLES M, Jarvis, President. 


Gror@eE H. Saaz, Secretary. 


%* BERLIN [RON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 
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The above illustration is taken from a photograph and shows Iron Fireproof construction in connection with old wooden construction. This 
Iron Roof was built as an addition to the main Rolling Mill of the Waterbury Brass Company at Waterbury, Conn. About two 
years after this was built, fire destroyed the main mill, leaving the addition standing without injury, so that the 
ironwork was afterwards used in the construction of the new mill. This result shows that ironwork 
when properly constructed may be subjected to the most severe heat without injury. 





























BOSTON OFFICE, 200 Equitable Building. 
NEW YORK OFFICE, 718 Bennet Building, Cor. Fulton and Nassau Streets. 
PHILADELPHIA OFFICE, 1215 Stephen Girard Bullding. 


Main Office and Works, EAST BERLIN, CONN. 








Gas Investments in California. 


Nowhere else on this continent does such opportunity exist for 
protitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeies alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, California. 














rr 


Mr. T. Viner Clarke, of London, Eog., having compiled a novel Chart or 


Coal Tar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 


COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 


with Rollers. Price, $3.50. Orders may be sent to A. M. CALLENDER & CO., 32 Pine Street. New York City. 


“82 American Gas Light Zourual. May 22, 1899. 








AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fe KLONNE-BREDEL cen, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Etc. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE GONVEYERS, "ETS 











SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


VOMELEAIE GAS WORKS a 








No. 118 F'arwvell Avenue, . MilwauHKkee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 













May 22, 1899. American Gas Light Zournal. 783 


~ ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


NEW GAS GOVERNOR . AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER on 














INQUIRIES CHEERFULLY ANSWERED. WRITE FOR ¢ CATALOGUE. 








‘| P. H. & F. M. ROOTS CO., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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GHICAGO, 54 LAKE Sr, 








|New YORK, 33 NASSAU ST. PHILADELPHIA, 1932 MARKET ST. 


=——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED== PATENTED 4 
STREET LIGHT BURNER. 


Our PATENTED «STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 











STYLE No. 97. 





STYLE No. 81. 
CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 








NOW READY. 


THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C. E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 


PRACTICAL HANDBOOK ON 


m GAS ENGINES —o 


With Instructions for Care and Working of the Same 











By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, M.B 


Frice, 831.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, — ST. LOUIS, 


SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


JUNE, 1899. 


\|wable No, 2. 

Table No. 1. || NEW YORK 

FOLLOWING THE cITY. 
MOON. 











ALL NIGHT 













































































Day or WEEK. 


Thu. | 


Fri. 
Sat. 
Sun. 


Mon. 


Tue. 
Wed 


Thu. 


Fri. 
Sat. 


Sun. 
Mon. 


Tue. 


Wed. 
Thu. 


Fri. 
Sat. 
Sun. 


Mon. 


Tue. 


Wed. 
Thu. 


Fri. 
Sat. 
Sun. 


Mon. 


Tue. 


Wed. 
Thu. 


Tr.?° 
rri. 


ond 


Light. 


| DaTE. 


| 7.50 PM 
DU 


8.00 
8.00 
8.00 
8.00 
9.30 
9.50 
10,20 


SO Os? GS Or im C0 


11.00 


7 |11.30 


12.40 
20} 1.20 
21] 2.20 
22 No Ia. 
23 |No I. FM 
24 iNo L. 
25) 8.00 pm 
26) 8.00 
27| 8.00 
28! 8.00 
29} 8.00 La 











30! 8.00 


8.00 NM : 


10.40 FQ! : 


12.00 am! 3: 


Extinguish 
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50 aM|| 
.20 
2.50 
3.30 
3.30 
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| 3.30 
iNo nA, 
No ].. 
iINo L. 
10.20 
110.50 
111.20 
111.50 
12.20 Am 
112.50 
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TOTAL HOURS LIGHTING 
DURING 1899. 








By Table No. 1. 





January .... 
February. . 


Hrs.Min. 
215.40 


184.40 


187.40 


166.50 


August ... 


140.50 


September.. 
October... 


November.. 


January.... 
February... 


ee 


By Table No. 2. 


Hrs. Min. 
423.20 
355.25 
395.35 
298.50 


i 
June......2: 
STS 


August 


September. .3: 
October .. ..: 


November . 
December. 


.433.45 














December. .‘ 


Total, yr. .2221.00 





Total, yr...3987.45 
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Welsbach Patent 


' Again Sustained. 





fe Fy ooo eee. 
ft ee ete i marin hi eh 
orgs Bly kL ee 
PES ire reap Pa gees 
9a IS ies tes eta, fates oy 4% 
YS hs ee Ae F 





Following the recent decision in the United States Circuit Court of Appeals, 


Daeg 2 cate, ore 
tangy ig SER 
iighs a aa 


sustaining Welsbach Company’s Patent, Judge Lacombe, in the United States 


is Circuit Court, has enjoined the following manufacturers and sellers : 
Te DAYLIGHT INCANDESCENT GAS LAMP CO. 
if REX INCANDESCENT GAS LIGHT CO. 
a i AMERICAN INCANDESCENT GAS LIGHT CO. 

3 NEW YORK CHEMICAL REFINING CO. 





UNION INCANDESCENT LIGHT CO, 

AMERICAN LIGHTING CO. 

YOUNG & FLETCHER CO. 

“ HECKLA MANTLE WORKS, Henry Anhalzer, Prop’r. 
a | MERIDEN-ALBERTA MANTLE CO. 


Ph aw 


ES All other manufacturers and sellers are cautioned against infringement on the 
Welsbach Patent and will be held liable for an accounting. 
All genuine Welsbach Lights have the trademark ‘‘ WELSBACH,”’ and are 


for sale by all first-class dealers in Gas Appliances. 


WELSBACH COMMERCIAL COMPANY, 


Philadelphia. 
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__ 


TE United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 











THE STANDARD JUNIOR, 
, THE STANDARD DOUBLE SUPERHEATER, 
| LOWE WATER GAS APPARATUS. 





Under Contract, 1899: 











seTs. | DAILY CAPACITY. 
SE oe Draka ws oR WO ee : i 250,000 Cubic Feet. 
eee GO SNe eS et ee 8 I 750,000 
Sele a ae ee { 1,000,000 
emneetewa, HR... wk tw wl I 50,000 
eS: & 234? Tee el “ere “Gs d** oo “5 I | 400,000 “ 
a. «ij te Me ee SS I 125,000 
Th ee sw ee Wee me es 8 I 400,000 
Re ee ee ee ee ee ee I 750,000 
Standard Gas Light Co., New York . 3 5,400,000 
C CNAs « + 8 6 6 6 6 6 4 I 250,000 
Westchester, N.Y. . . . «© «© © « « I 250,000 
e pg I 1,000,000 
ee ele ae HO 14 10,625,000 
Previously built . . . . 204 187,100,000 ee 





Grand Jotal .°. .... 308 | 197,725,000 os 
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Established 1858. 'ncorporated 1890. 


Cuas. E. GREGORY a Dorwe B. Dest V. Prest. & Treas. 
D. ABERNETHY, Sec 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_—_202 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_202___ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


26a —__ 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 


E.D. Wurrz, A. H. GurKes, ee = 
President. Vice-President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 

















Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
Manufacturers of . FIRE BRICK . . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half- — Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Co Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8’s or 9's 
erected complete. 


ae of the Coze System of Inclined Retorts. 


EU bine st. St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 








AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Knameled 
Clay Retort Works. 


Works, Weber, N. J. 


Office, 633 East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 


















Fine Brick 


CLay mest 














Works, 
LOOKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WitTtTIAM GARDNER @w Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


y EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 





3 fn i So ae 
E LIST. 
tn Casts, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 st se. 
In Kegs less than 100 = ss Ss 


Cc. LL. GHROULD & CO., 
N. 34 & Prospect Avs., Mit. Vernon, N.W- 


Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


| Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Smrru, Prest. J. A. Taywor, Sec’y 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 13x 13x% 
and 10x10x2 





WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M. CALLENDER & CO., 32 Pine Street, N. Y. Cit) 


With Numerous Dlustrations, 


Price, $3.00 
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National Gas « Water Company. 


CONTRACTORS FOR 


| Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


218 LA SALLE ST., 
CHICAGO. 








Gas Engineers 
INSPECTION AND ADVICE. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 
REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR v0, 


(Successors to CONNELIY & CO.) . 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. ‘itt! spe: 


uses very little steam ; 
10 to 15 per cent. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
saves formation of car)on in retorts; 
No works too small to use them profitably. 


Occupies but 
increases yield 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO.. No. 357 Canal St, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


4. M. CALLENDER & CO., 
82 Pine St., N. Y. City. 








IRON MASS 


For Gas Purification 


Acts mmediately, and more efficiently than any other puri- 


fying agent now in use. 


GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 








The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 





Cyanogen. 


A PURIFYING MATERIAL FOR GAS. 


Soft and porous, it can be used in the natural state without 
any preparation, and it ensures perfect purification. 


SPECIMENS AND PRICES ON APPLICATION. 


vAN BAARDA & CO., 


MINE OWNERS, 


A. M. CALLENDER & CO., 32 Prinz St., N.Y. City | DUSSELDORF-ON-THE-RHINE. 





Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET- TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toan om 
unless satisfactory. Manufactured by the WATERTO 


H. E. PARSON, Supt., 67 Bremen nied: Brooklyn, N. Y 


for triat. .No sale 
LOWER COMPANY 


nsible 
TEAM 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 








SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 





BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC Books. 





a HANDBOOK. By Thos. ae ties 6th | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


COX’s GAS FLOW COMPUTER. $2.50. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 

a - EER'’S POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 


CHEMISTRY OF * -‘'enee GAS. By Norton H. 
Humphrys. $2.40 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cattons, $5. Vol. II., Lighting, $4. 


es yr Practical Designing of Structural Ironwork. | 
Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

ra HANDBOOK ON GAS ENGINES, by G. Lieck- 

12 FUEL FOR MECHANICAL AND — 


PURPOSES. By E. A. Brayley Hodgetts. $2 
co AL: Its History and Use. By Pref. Thorpe. row 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 





THEORY .OF HEAT. y J. Clerk-Maxwell. $1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents, 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


— OF GAS WORKS, by Walter Ralph Her- 
ing. $2. 


DIGEST OF GAS CASES. $5. 
oe 4) HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


DISTILLATION OF COAL TAR AND ‘/* °° 
LIQUOR. By Geo. Lunge. New edition. $12 


A TREATISE ON THE COMPARATIVE bo 
— on GAS COALS AND CANNELS. By D. A. 
am. . 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


| ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


| HANDBOOK roe MECHANICAL ENGINEERS, By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ees LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


GaAs LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


' PRACTICAL PLUMBING. By P. J. Davies. $3. 


‘A. M.. CALLENDER & CO., 32 Pine Street, New York. 





AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their a nt 
and Use in Construction. By A. H. Heath. $2.50 


A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH MFTHODS OF~ ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with “owe Application te 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, ea Storage and Distribution. By 
Philip Atkinson. $1.50 


—. TRANSMISSION OF ENERGY. By G. Kapp. 


son 

MAGNETISM AND ELECTRICITY. By J. Overend. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


a? POCKETBOOK. By Monroe and Jamie- 
2.50. 


40 cts 


By E. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. No 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COBH EE. 


MINES, = - Clarksburgh, Harrison Co., West Va. 
WHARVES, = - - Lecust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, | acnwrs, BANGS & HORTON 
71 Broadway, N. Y. . 


60 Congress St., Boston. 











KELLER ADJUSTABLE 
COKE CRUSHER. 


ee Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Colambus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 




















GREENOUGH’S 


“DIGEST OF GAS CASES,” 





Price, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bonnd. Orders may be sent to 


o— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations or 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Ytfice : 
Room 720, Reading Terminal Building, Phila., Pa. 


Rointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No: 1 (Lower Side), South Amboy, N. J. 











EpmuND H. McCULLouGH, Prest. CHas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA,. BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New vaio and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


|,Principal Office, 224 South 3d St., Phila., Pa. 











THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 





Ae Mi. CALLENDER & C0O., 32 Pine St., N.3. 


Toledo, O., and Pittsvpnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA. 


DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solleited. 


GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS & FARNUM MEG. CO.. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














— ——— 


BAXTER & YOUNG, |A- EF. BOARDMAN, C. EF. JAMES T. LYNN, 


CONTRACTING AND CONSULTING | “O"Sulting and Contracting Engineer. | Gas ENGINEER 


Particular attention given to Gas, Water and Electric 


GAS ENGINEERS. Plants. Long and successful experience CONTRACTOR, 


with the problem and practice of 














Re Te OR ST Filtration for Public Water Supply.| Wayne Bank Building, - DETROIT. 
Artificial and Natural Gas Properties. BREVARD, N. C. GAS PROPERTIES PURCHASED. 


Artificial and Natural G DAVID LEAVITT HOUGH, 
reticle! Mains Furnished and Laid. |Q@0, Shepard Page's Sons, 




















“CORRESPONDENCE SOLICITED. 
GAS MACHINERY. CONSUlting Engineer 
OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. CONTRACTOR, 
Rooms 201 & 202. DETROIT, MICH.|69 Wall Street, New York City. 374 FIFTH AVE., N. Y. 








Kerr Murray flanufacturing Company, } 


Steel Gasholder Tanks, 


Since, DousLe AND TRIPLE-LIFT CEASHOLDERS. 
tee HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm. . 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought tron Fittings, and Connections 3 to 36 Inches Diameter. p 


VALVES, Double Gate, Hub «Flange, Outside Screw (Quick Opening, 3 to 36 In. Dian. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. Th 


hig 
Adadress, ay 


~ KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
Iron Plder Tanks, | | CONDENSERS. 


ROOF FRAMES. Scrubbers. 


~Ji 














et 
| : — 























er | Bench Castings. 
BEAMS OIL STORAGE TANKS 
PURIFIERS. | Boilers. 


~ PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 

- of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallie Dises, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





: Ss MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 











8, EXCERPTS FROM DECISIONS 
BoARD-OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS, 
fl. a = a ae am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Peden or : ome os 


tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M.. CALLENDER & CO., - No. 32 Pine Street, N. Y. Citv. 
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vmimmmaven ee" RD, WOOD & CO. “3, 
400 Chestnut Street. PHILADELPHIA, PA. 


MANUFACTURERS OF e BUILDERS OF 











—— SIngle, Double and Triple Lifis, with or without Wrought Iron or Steel - 
ais. eae’ PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS, 
THE MITCHELL SCRUBBER CUTLER’S PATENT FREEZING PREVENTER 
(PATENTED) For Gas Holder Cups. 
ta ES a aye THE ‘TAYLOR 
PURIFIERS, CONDENSERS, REVOLVING BOTTOM CAS PRODUCER. 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 
SCRUBBERS, BENCH WORK. HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 








ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 

STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Cotmpanics. 


Tees LAIR Pies rene car sommes ene 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Taco ani 
y s, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. Cc. A. GEFRORER, 


BURDETT LO OMIS, -— = Hartford, Conn. 248 N. Sth St., Phila., P® 
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SST] . H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 
am rey WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY: MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 






Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


: Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 














y GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 
No. .32 Pine Street, - - - New YorE City. 
be ENGINEER AND CONTRACTOR FOR THE 
3 ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


ds Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1899 DIRECTORY 1899 


OF AMERICAN GAS COMPANIES 


Price - - - - - - - $5.00. 


A. M. CALLENDER & ©CO., - - No. 32-Pine Street, New York. 


a 





—_— 





REET 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD'S SONS, “Oregon tron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, nerative and Half Regenerative Furnace Goctings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila, 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. A 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











11 











Capacity of Holder, 500,000 Cu.Ft. 





. The contract was completed and the 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


TI 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 


































7 
yy 
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WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


YOU CAN GET A PATENT 


For any Invention. Send me particulars and 
a rough sketch for advice, free. 
&* IMPORTANT to have your attorney at FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Solicitor, Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 
1427 F STREET, N. W., WASHINGTON, D, C, 

















™@ The amount of gas delivered for 





GEORGE ee Mangr. & Treas., Emaus, Pa. 






0 TUanoReate JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 
BINDER for the JOURNAL, = sono &o, ? EMAUS PIPE FOUNDRY. 


au a A TONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


~~ eat _— CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 

















(CHARLES MILLAR & SON, Selling Agents, Utica, N. Y. 





Tinners’ Goods. 


ress CAST IRON PIPE and SPECIALS FOR WATER AND GAS. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Wholesale Bastern Agents AKRON VITRIFIED SEWER PIPE. 








Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO0,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 65 Lancaster Street, ' 34 & 36 West Monroe Street, 


‘NEW YORK. ALBANY, N. Y. | CHICAGO. 
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NATHAN IEL TUFTS METER CO. 


849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Seema’ Station, Test and Experimental Meters. 


iia New England Agents for the 


PRREECT GAS RANGES, 














= soyite 
a xXE— aS 


Made in four grades, with Price 
and Size 
to suit any condition. 
We Guarantee every Range. 


In competitive tests it shows 
the greatest 
Efficiency, Durability, and 
Saving in Repairs. 





hE 








aXe 





SEND FOR A SAMPLE AND MAKE YOUR OWN TESTS. 








CHARLES E. DICKEY. B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING C0. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





~m—_‘Perfect” Gas Stoves —- 








Now, doesn’t it stand to reason that 


OUR METERS MUST BE ALL RIGHT, 


else how could we 


OTIGK TO BUOINESD AND KEEP fl-YELLIK 


all these years? 
THE KEYSTONE METER CO., 
Royersford, Pa, 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED__.» 


PREPAYMENT GAS MEMPEES. 


Our Own Patents. “strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 







































C, 





FACTORY AT ERIK, PA. 








\ 


THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COPPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS METERS. 
a eee ——= fF ———— ————— 


UR equipment embraces the Latest and Most 
Improved Machinery. We make our own Tin 
Plate. We claim for ‘*BUHL’’ METERS, Increased 

Durability, with probability of* Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate week, 






















WHEN A GAS_. 
— MAN KNOWS 


THAT HIS 


‘FOIAAAdC ONIDYUVHO 


in the JOURNAL. 
TIANA DILWNOLNY jo ajAis siyl ees suoymMeasje Nod JI 





‘SALVUVddV NYHOALVId YALVAH 


- -ymqaans ATaNnod Jo efAis siyt ses sisymesy[e noA jf 





This is not special—it happens to all, only the 
others haven’t the honor of appearing 





‘SN WOUA ATIGOG GAAIdOO veeq sey 1! ‘URANANAY 





IMIPROVED LOWE WATER GAS APPARATUS 


Is completely put together in our shop before shipment, being 
only dismantled sufficiently for transportation, he has an assurance, 
not otherwise possible, that when it is re-erected in his works it will 
fit, and Look to Fit, and, most important, IS FIT. 


sinsninctinaes alll The Western Gas Construction Co. 


EASTERN ENGINEER, 


32 Pine St., New York. FORT WAYNE, INDIANA. 











